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CHEMICAL QUALITY OF SURFACE WATER IN THE 
EASTERN OSWEGO RIVER BASIN, NEW YORK 


By 
William J. Shampine 


ABSTRACT 


The Eastern Oswego River basin is an area of about 2,500 square miles 
in central New York. The basin may be subdivided into four regions charac- 
terized by surface water of distinctive chemical quality: Regions I (rough- 
ly the northern one-third of the basin), IIA (the southern one-third of the 
basin), and liB (a triangular area in the northwestern corner of the basin) 
are characterized by calcium bicarbonate type water with average disso1ved- 
solids contents of 80,200, and 700 milligrams per 1 iter, respectively; 
Region II I (an east-west band across the central part of the basin) is char- 
acterized by calcium sulfate type water and a dissolved-sol ids content of 
about 700 mill igrams per liter. Water from Regions I, IIA, and liB is 
suitable for pub1 ic and private supplies with little treatment. The more 
highly mineralized water from Region II I, particularly in the Onondaga Lake 
area, including Syracuse, is unsuitable for most uses without treatment. 
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INTRODUCTION 


Purpose and Scope 
The New York State Conservation Department, Division of Water Resources 
(now New York State Department of Environmental Conservation), entered into 
a cooperative study with the u.s. Geological Survey to investigate and ap- 
praise the water resources of the Eastern Oswego River basin. The study was 
undertaken to provide information needed for long-range planning by the 
Eastern Oswego Basin Regional Water Resources Planning Board, which is co- 
operating with the Department of Environmental Conservation. Successful 
planning of economically feasible water-management projects for the area re- 
quires appraisal and evaluation of both quantity and quality of water. 
Field investigations were made and data were collected from May 1965 to 
June 1967 to supplement available (back to 1955) data. Samples for chemical 
analysis were collected at 113 sites; onsite measurements of specific con- 
ductance were made at various other sites. 


Acknowledgments 


The investigation was done under the general supervision of Ralph C. 
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During the investigation the author benefited from many discussions 
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Previous Studies 


A miscellany of water-qual ity data has been collected in the study area. 
Wagner (1928) presented data on temperature, dissolved oxygen, a1kal inity, 
carbon dioxide, and pH of most of the major lakes and streams in the basin. 
Five reports published by the New York State Department of Health (1951, 
1955a and b, 1956, and 1957) contain some chemical data, but the reports are 
primarily concerned with physical appearance and biological qual ity of the 
streams. In 1965, the Federal Water Pollution Control Administration col- 
lected a large amount of water-qual ity data in the Oswego River basin as a 
part of its study of Lake Ontario. A report by Kantrowitz (1970) describes 
the ground-water resources and the ground-water quality of the basin. The 
files of the U.s. Geological Survey, Albany, N.Y., contain chemical-qual ity 
data collected before this study. Water samples have been collected at mis- 
cellaneous sites in the basin since 1955, but data for only a few of these 
have been published. Daily specific conductance and temperature readings 
have been recorded at the following locations: 
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Locat ion 
Seneca River at Baldwinsvi11e 
Oneida River at Brewerton 
Oswego River at Oswego 


Period of record 
10/1957-9/195 8 
10/1957-9/1958 
10/ 1955-9/J 958 


The records for these stations have been publ ished (U.S. Geol. Survey, 1960a 
and b; 1962). The temperature record for the Seneca River at Ba1dwinsvil1e 
has been continuous since 1957 and has been pub1 ished (U.S. Geo1. Survey, 
1964, 1965a and b, and 1968a and b). 
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PHYSICAL SETTING OF THE AREA 


Location 


The Eastern Oswego River basin encompasses about 2,500 square miles in 
central New York (fig. 1). Figure 2 is a map of the basin. Part of the 
Susquehanna River basin south of Cazenovia, Madison County, is a1so inc1uded 
on the map because water is sometimes imported by diversion from this area 
into the Eastern Oswego River basin. 
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Figure 1.--Map showing location of the Eastern Oswego River basin 
in New York State. 


Physiography 


As shown in figure 2, the Eastern Oswego River basin consists of three 
distinct physiographic regions--Appa1achian Upland, Erie-Ontario Lowland, 
and Tug Hill Upland (Broughton and others, 1962). The Appa1achian Upland, 
where many of the area's streams originate, consists of a series of va11eys 
and hills that trend in a genera1 north-south direction. The westernmost 
valleys contain some of the famous Finger Lakes. Along its north edge, the 
Appalachian Upland drops off sharply into the generally flat Erie-Ontario 
Low1and. The lowland area is characterized by marshy, swampy areas and 
sluggish streams. The Tug Hill Upland is a high area of poor drainage in 
the northeast part of the basin. 
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Figure 2.--Physiographic provinces, Eastern Oswego River basin. 
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Geologic Framework 


Knowledge of the geologic framework of a basin is essential to an un- 
derstanding of the chemical quality of the surface water in the basin. The 
geology and the ground-water resources of the Eastern Oswego River basin 
have been described by Kantrowitz (1970). A summary of this description is 
presented here because of the importance of geology to the quality of sur- 
face water in this basin. 


Ground water occurs in both bedrock and unconsolidated deposits. Bed- 
rock, ranging from Early Ordovician to Late Devonian in age, underlies the 
entire basin and for this discussion is divided into seven water-bearing 
units. The water-bearing bedrock units in the Eastern Oswego River basin 
are listed in table 1, and the areas underlain by these units and a cross 
section illustrating their stratigraphic relationships are depicted in 
figure 3. 


The Appalachian Upland area in the southern part of the basin is un- 
derlain by the upper shale unit, which contains minerals of low solubility. 
The limestone unit crops out along the escarpment of the upland area, con- 
tains soluble minerals, and contributes mineralized water. 


The Erie-Ontario Lowland encompasses the low, flat area between Lake 
Ontario and the Appalachian Upland. This area is underlain by middle shale, 
dolomite, sandstone and shale, and sandstone units. The middle shale unit 
contains salt and gypsum and contributes highly mineralized water to the 
streams in the basin. The other units contain only slightly soluble miner- 
als and add little to the total mineralization of the streams. 


The Tug Hill Upland in the northeast corner of the area, consisting of 
valleys and broad uplands, is a westward-dipping cuesta capped by erosion- 
resistant Oswego Sandstone resting on a thick series of sandy shales. The 
sandstone and the lower shale units in this area add very little to the 
mineralization of the water because of the low solubility of their minerals. 


Pleistocene and Holocene unconsolidated deposits cover most of the bed- 
rock in the basin. These deposits generally consist of material eroded from 
the bedrock, and, therefore, the quality of the water in these deposits is 
simi lar to the quality of water in the bedrock. The principal exception 
to this similarity occurs in the major valleys in the southern part of the 
basin. Although the upper shale unit underlies the southern ends of these 
valleys, the unconsolidated deposits contain material from the limestone 
unit at the northern ends of the valleys (Kantrowitz, 1970). As a result, 
the chemical quality of streamflow in these valleys more closely resembles 
that of water from the limestone unit than of water from the underlying 
upper shale unit. 
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Figure 3.--0utcrop areas of water-bearing bedrock units and a genera1ized 
cross section drawn along longitude 76°, Eastern Oswego 
River basin. 
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Surface-Water System 
The major features of the basin's surface-water system are the New York 
State Barge Canal and the many lakes. The Barge Canal flows westward from 
Rome, through Oneida Lake, and into the Oneida River, which has been canal- 
ized. Onondaga Lake is also a part of the Barge Canal system and flows in- 
to the Seneca River just north of Syracuse. The Seneca River has been ca- 
nal ized and flows eastward across the northern part of the basin to join 
the Oneida River south of Phoenix. Downstream from the junction of the 
Seneca and Oneida Rivers, is the Oswego River, which also is canal ized and 
which flows northward to Lake Ontario. 


Lakes have an important influence on the flow system of this basin 
because about 75 percent of the basin IS drainage area is tributary to lakes. 
The fact that a significant amount of runoff goes into temporary lake stor- 
age is the primary reason for the well sustained outflow of the Oswego 
River and its main tributaries. 


Control structures are used to regulate the levels of the major lakes 
and the flow of water to the Barge Canal. Release of water from the lakes 
in the fall causes high flows through the outlets and lower lake levels in 
the winter. Flooding within the basin is reduced by permitting the lakes 
to fill during spring floods. In summer, the lake levels are maintained 
at a nearly constant elevation. Lake regulation tends to maintain uniform 
flows from the lakes and to reduce the magnitude of flood peaks. Nearly 
constant water levels in the canal system are maintained during the navi- 
gation season, but they are lowered considerably when the system is closed 
for the winter (about December 15). 


Water from the Susquehanna River basin is occasionally diverted from 
DeRuyter Reservoir into Limestone Creek in the Eastern Oswego River basin 
(fig. 2). 
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Precipitation 


Under normal conditions, the monthly precipitation in the basin is 
evenly distributed throughout the year. The mean annual precipitation at 
Syracuse, 36.80 inches, includes an average of 107.1 inches of snowfall 
per year. Monthly precipitation at Syracuse from June 1966 through June 
1967 is shown in figure 4. 
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Figure 4.--Monthly precipitation at Syracuse, June 1966 to June 1967. 
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DATA COLLECTION AND ANALYSIS 


Station Network 


After a review of available chemical data for the Eastern Oswego River 
basin, a sampling program was designed to provide data necessary for an 
understanding of the water chemistry of this complex region. Samples for 
various conditions of flow were collected from all the major and many of 
the minor streams in the basin (table 3). The general locations of these 
samp1 ing sites are shown in figure 5, and descriptions and locations are 
1 isted in table 6. 


Three stations were established for daily readings of specific conduc- 
tance and temperature. Samples for chemical analysis were collected fre- 
quently at these stations. For samples collected in this investigation, 
routine determinations were made for silica, .ca1cium, magnesium, sodium, 
potassium, bicarbonate, carbonate, sulfate, chloride, fluoride, nitrate, 
nitrite, ammonium, organic nitrogen, phosphate, dissolved sol ids, hardness 
(calcium and magnesium; noncarbonate), specific conductance, pH, color, and 
temperature. 


In addition to the preceding data, numerous measurements of specific 
conductance have been made throughout the basin since 1964, including data 
reported in Kantrowitz (1970). 


Samples of precipitation for partial chemical analysis were collected 
at 19 stations. Analyses of these samples are reported in table 5 and are 
summarized in table 2. Composite precipitation samples were accumulated for 
periods of about a month at 19 stations, and water samples of individual 
rainstorms were collected at six of these stations. Volume of the water 
samples from each storm generally consisted of only enough water for measure- 
ment of specific conductance, but volume of each monthly sample was suffi- 
cient for determination of specific conductance, pH, calcium, magnesium, 
sodium, potassium, bicarbonate, sulfate, chloride, nitrate, and hardness. 
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Figure 5.--Location of data-collection sites, Eastern Uswego River basin. 


- 12 - 



Method of Sampling 


Samples of streamflow for phosphate analysis were collected in glass 
bottles; all other samples were collected in polyethylene plastic bottles. 
Most samples were collected in the main channel and were composites of water 
from various depths. 


Most of the precipitation samplers consisted of 4- or 6-1 iter polyeth- 
ylene bottles with the bottoms removed. Three of the samplers for individ- 
ual storm samples were standard U.S. Weather Bureau rain cans. The plastic 
bottles were mounted on posts and acted as funnels draining into sample 
bottles. A fiberglass filter pad was inserted into the neck of each sampler 
to filter out debris such as leaves and twigs. The samplers were left open 
continuously to the atmosphere and, in addition to precipitation, co11'ected 
airborne material such as dust and soot. 


Nitrogen compounds require special treatment because common nitrogen- 
containing materials such as nitrite, ammonia, and organic nitrogen tend to 
oxidize to the more stable nitrate. Biological activity in the water either 
accelerates or occasionally reverses this reaction. To inhibit further 
chemical reactions and to "fix" the ionic concentrations until they could be 
ana1zyed, mercuric chloride was added to each sample collected for determina- 
tion of nitrogen. Mercuric ion kills any organisms present and prevents 
their entrance into the nitrogen equi1 ibrium cycle. Unpubl ished tests by 
the writer indicate that even with treatment there may be a change in the 
nitrogen states of as much as 50 percent at the levels of nitrogen concen- 
tration found in this study. 


Except as specifically noted in the report, nitrate is reported as 
N0 3 -, nitrite as NOZ-' ammonia as NH4+' organic nitrogen as N, phosphate 
as P04-3, a1ka1 inity as HC03-' and hardness as CaC03. All values are in 
milligrams per liter. 
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POLLUTION 


Pollution occurs in many forms. The word is commonly associated with 
domestic sewage, although pollution may be physical, biologic, thermal, or 
chemical. Each type may be identified by measuring the constituents or the 
properties associated with water. For example, domestic-sewage pollution 
is commonly identified by determination of coliform bacteria count, bio- 
chemical oxygen demand (BOD), chemical oxygen demand (COD), suspended matter, 
turbidity, or dissolved oxygen; thermal pollution, by measurement of tem- 
perature of water; and chemical pollution, by determination of concentration 
of dissolved chemical constituents such as cyanide, copper, zinc, or even 
common ions such as sodium or chloride. 


Pollution is not extensive in the Eastern Oswego River basin; however, 
waste discharges have caused severe degradation of water quality in several 
areas of the basin. The most notable example in the basin is Onondaga Lake 
and its tributaries. This lake is so polluted with both domestic sewage 
and chemicals that its use is restricted. The most common type of pollution 
in the basin is domestic sewage; but in the industrial complex of metropol- 
itan Syracuse, chemical pollution is significant. Gravel washings, oils, 
greases, waxes, detergents, and wastes from metal pickling and plating as 
well as from milk and paper are all common pollutants in the streams around 
Syracuse (New York State Department of Health, 1951). 


Domestic-sewage pollution does not greatly affect the dissolved-solids 
content of a stream. However, this type of pollution, by deoxygenating and 
changing the appearance and the taste of the water can make it unfit for 
consumption. The lack of sufficient oxygen in water may kill fish or other 
animal and some plant life or may allow undesirable chemical reactions. 


Chemical pollution might not seriously damage a stream unless it is of 
excessive quantity or contains lethal chemicals. Ninemile Creek, as it 
enters Onondaga Lake, is an example of a stream that has excessive chemical 
pollution (number 27 in table 3). Harbor Brook, another tributary to Onon- 
daga Lake, contains both domestic sewage and chemical pollution (number 17 
in table 3), but its water would probably be fit for consumption if the 
sewage were removed. 


In this investigation no attempt was made to determine the source or 
the extent of any pollution in the basin. Such work has been undertaken 
by the New York State Department of Health and by the Federal Water Pollu- 
tion Control Administration and has been reported in a series of publica- 
tions (New York State Department of Health, 1951, 1955a, 1955b, 1956, 1957). 
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METHOD OF STUDY 


Hydrochemical Cycle 


The hydrologic cycle reflects the endless movement of water from the 
atmosphere to the land, to the sea, and back to the atmosphere. As water 
moves through this cycle, its dissolved-sol ids content changes. In this 
report, the term "hydrochemica1 cycle" denotes this process of change. 
Principles governing the qual ity of surface water for each of the pertinent 
aspects of the hydrochemical cycle are discussed in succeeding sections of 
the report. 


Precipitation 


Water in the atmosphere is derived from evaporation of water on the 
earth's surface. Precipitation (rain, snow, and sleet) is the final step 
in the earth's natural distillation process. The atmosphere contains 
water-soluble gases, dust particles, and sea-salt particles, which increase 
both the dissolved-sol ids content and the chemical reactivity of precipita- 
tion. The dissolved-sol ids content of precipitation varies greatly, depend- 
ing on weather conditions, proximity to the sea or sources of industrial 
pollution, or even on the nearness and the amount of agricultural activity 
(Gambell and Fisher, 1966). Generally, the dissolved-sol ids content of 
precipitation is very low. The range and the average concentration of the 
major dissolved constituents for the monthly precipitation samples collected 
during this study are given in table 2. 


On the basis of table 2, the average dissolved-sol ids content of pre- 
cipitation in the basin is estimated to be 9 mg/1 (mill igrams per liter). 
Compared with most stream waters in the basin, this is a low dissolved- 
sol ids content. Yet, app1 ication of this value and the average annual 
precipitation at Syracuse indicates that more than 0.6 mill ion tons of dis- 
solved sol ids are contributed annually to the basin by precipitation. In 
areas such as that to the north of Oneida Lake, where the dissolved-sol ids 
content of streams is low, even the small amount of sol ids in precipitation 
becomes a significant factor. Figure 6 shows that from July 1966 to June 
1967 the chemical load put into the East Branch Fish Creek basin upstream 
from Taberg by precipitation was about 30 percent of the chemical load 
carried past Taberg by the creek. 


Streamflow 


Streamflow has two major components: overland flow and base flow. 


If the amount of precipitation exceeds both the infiltration capacity 
of the soil and the water loss from evaporation and transpiration, then 
the excess becomes overland flow and flows over the ground surface until 
it reaches a channel. These channels may include any of the rills, rivu- 
lets, or gull ies that carry flow during and for a short while after a rain. 
Thus, the time between precipitation and channel flow, the period of over- 
land flow, is generally short. 
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Figure 6.--Comparison of chemical load contributed by precipitation 
with load carried by East Branch Fish Creek at Taberg, 
July 1966 to June 1967. 


Part of the precipitation percolates downward until it reaches the water 
table, where it moves laterally and eventually discharges into the streams. 
This ground-water discharge is the principal component of a stream's base 
flow, the flow that is sustained during fair weather. Water stored in lakes, 
reservoirs, and swamps or marshes also contributes to the base flow. 


The dissolved-sol ids content of ground water is generally greater than 
that of overland flow because it has been in contact with more mineral mat- 
ter for a longer period of time. As stream discharge varies, the ratio of 
base flow to overland flow varies; and, therefore, the dissolved-sol ids 
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content of the stream 1 ikewise varies. Archer and others (1968) have shown 
a relation between the dissolved-solids content of stream flow and the ratio 
of base flow to overland runoff for streams in the Erie-Niagara basin in 
New York. A similar relation is evident in the Eastern Oswego River basin. 


For most streams, the discharge regimen plays such a regular role in 
determining the dissolved-solids content that a definite curvilinear rela- 
tion may be established between the rate of discharge and the disso1ved- 
sol ids content. 


The concentrations of dissolved constituents generally vary inversely 
with the water discharge (fig. 7). The concentrations are low during peri- 
ods of high discharge because most of the flow is surface runoff, which has 
little time for contact with mineral material; the concentrations are high 
during periods of low discharge because most of the flow is from ground 
water, which has been in contact with mineral material for a long time. 


Rating curves obtained by plotting discharge against specific conduc- 
tance typically contain a considerable amount of data scatter. Some of the 
reasons ,for the scatter are discussed by Hem (1959), Toler (1965), and Hen- 
drickson and Krieger (1960). The type of data plotted is one of the major 
reasons for the scatter. A rating curve such as this should be based on 
instantaneous discharge data obtained at the time specific conductance is 
measured, although such simultaneous data are not generally available. The 
data that are generally available consist of a mean daily discharge and a 
daily specific conductance. Consequently, the ratio of base flow to over- 
land flow that existed when the mean daily discharge was measured is assumed 
to be the same ratio as that when the specific conductance was measured. 
This assumption is not always val id, and increased data scatter is commonly 
the result. 


Overland f1ow .--Even though precipitation has been dissolving material 
on the land surface for mill ions of years, a supply of soluble material con- 
tinues to be available. Much of the particulate matter in the atmosphere 
settles to the ground where it is partially dissolved by rainfall. Decaying 
vegetation is another major source of chemical constituents for overland 
flow. Jordan and Reisenauer (1957, p. 111) estimate that sulfur losses from 
erosion average 3 mg/1 (9 mg/1 as S04). Some other chemical constituents 
that can be leached from the vegetable material on the land surface include 
calcium and magnesium (Lawton and Kurtz, 1957, p. 188), nitrate (All ison, 
1957, p. 93), and potassium (Reitemeier, 1957, p. 103). 


One of the most important factors contro11 ing the chemical quality of 
overland flow is the water's time of contact with soluble materials. Normal- 
ly, because the contact time for runoff is very short, the dissolved-sol ids 
content remains low. Topography is a control 1 ing factor; for example, steep 
hills, such as those in parts of the Appalachian Upland, permit the water to 
flow rapidly over the surface. On the other hand, flat topography, such as 
that covering much of the Erie-Ontario Lowland, causes the water to pool and 
move very slowly. Marshes and swamps form, and the contact time of water 
with soluble materials may extend for days or even months. Owing to humic 
acid derived from decaying vegetation, water from this type of area is 
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typically highly colored and acidic. Although the dissolved-sol ids content 
of overland flow from swampy areas is higher than that from hilly areas, it 
may still be lower than that of ground water. 


The type of surficial material over which water flows is also important 
to water qual ity. Virgin forest land yields different materials to the over- 
land flow than cultivated farm land or urban pavement. Quantity and type of 
minerals added by each environment vary and depend on local conditions. 


Although no direct samples of overland flow were collected during this 
investigation, an indication of the dissolved-sol ids content of such flow 
is shown by the sample of water collected from Murray Brook at North Bay 
(no. 43 in table 3) on March 29, 1967. The calcium bicarbonate type water 
has a high sulfate content (12 mg/l), a dissolved-sol ids content of 46 mg/1, 
and a pH of 6.8. 


Base f1ow .--The chemical qual ity of base flow is a very important part 
of the water qual ity of a stream. The dissolved-sol ids content of the 
ground-water part of base flow is generally greater than that of overland 
flow. The three major reasons for this are: (1) Water entering the system 
is generally fairly reactive; (2) water and minerals are in contact for an 
extended time; and (3) the minerals are fairly soluble. 


Owing to the low dissolved-sol ids content and the 
cidity of precipita- 
tion, water entering the ground will remain fairly reo "
ive until it reaches 
equi1 ibrium through solution of minerals. 


The length of time that ground water is in contact with soluble minerals 
is very important. Water moves through the ground at varying rates, all of 
which are slow compared with the rate at which overland flow moves. It may 
take hundreds of years for some water entering the ground to be finally dis- 
charged into a stream. 


The most important factor affecting the dissolved-sol id content of 
ground water is the solubility of the minerals in contact with the water. 
Water from zones containing the very soluble salt sodium chloride will be 
"sa1tyl' and highly mineral ized. Water from the less soluble 1 imestone zones 
will be hard but only moderately mineral ized. Thus, the geology of a basin 
is strongly reflected in the water quality of the streams. 
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Figure 7(A).--Disso1ved-so1ids content during periods of base f10w. 
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Figure 7(B).--Diss01ved-solids content during periods of high flow. 
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Figure 7(C).--Ca1cium content during periods of base f10w. 
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Figure 7(D).--Calcium content during periods of high flow. 
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Figure 7(E).--Sodium content during periods of base flow. 
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figure 7(F)
--Sodium content durIng periods' of high flow. 
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Figure 7(G).--Bicarbonate content during periods of base f10w. 
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Figure 7(H).--Bicarbonate content during periods of high flow. 
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Figure 7(1).--Su1fate content during. periods of base flow. 
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Figure 7(J) .--Sulfate content during periods of high flow. 
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Figure 7(K).--Chloride content during periods of base flow. 


- 30 - 



.qoos: -' 


.,."111 


.,.... 


7.-od 


""45' 


7fI>Sf 


EXPLANATION 
Concentration, In mi II igrams per I iter 
o 
<10 
6 
10-25 
. 
26-250 
. 
:>250 


o 
. 


5 
. 


10 


15 
. 


20 MI LES 
. 


Base from U.S. Geological Survey 


Figure 7(L).--Ch10ride content during periods of high flow. 
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Regional ization 


The geology of the Eastern Oswego River basin is such that three dis- 
tinct base-flow, water-quality regions can be delineated. The regions are 
outl ined, and the average dissolved-solids contents in each are given in 
figure 8. The general range of concentrations of selected ions during peri- 
ods of base flow and high flow in the regions are shown in figure 7. These 
maps are necessarily based on a scant amount of data and, therefore, do not 
imply a high degree of accuracy. 


Sandstone and shale, sandstone, and lower shale units in Region I 
(figs. 3 and 8) contribute ground water of a low dissolved-sol ids content 
(80 mg/l) because these units are largely composed of minerals of low solu- 
bility. A minor amount of calcareous material ( CaC0 3) in these rocks pro- 
vides most of the dissolved-sol ids content and causes the water to be of the 
calcium bicarbonate type. 


The dissolved-sol ids content of streams in the western part of Region I 
is considerably greater than that of streams in the eastern part (fig. 7). 
This is largely due to variations in the character of the glacial deposits. 
When the continental glaciers moved over the basin more than 10,000 years 
ago, limestone debris was deposited in the lowland around Fulton, whereas 
the debris deposited on the upland area (eastern part of Region I) contained 
relatively insoluble material and little or no 1 imestone (Kantrowitz, 1970). 
Thus, the soluble limestone (CaC03) and a small amount of what may be deeply 
circulating salty water insure that water of the western part of Region I 
has a higher dissolved-sol ids content than that of the eastern part. 


Region I I is split into two sections (fig. 8). The southern section 
includes most of the Appalachian Upland area and terminates with the Bertie 
Limestone of the limestone unit (table 1). The northern section drains 
water from the sandstone and shale and the dolomite units. 


In general, water draining the upper shale unit has a low dissolved- 
sol ids content; however, water from the 1 imestone unit is moderately miner- 
al ized. In the Eastern Oswego River basin, the importance of glacial trans- 
port becomes noticeable. Even though the southern ends of the major valleys 
drain water from the upper shale unit, the water must pass through glacial 
debris from the 1 imestone unit. The minerals dissolved by the water that 
passes through these unconso1 idated deposits causes some hardness. General- 
ly, under base-flow conditions, the water in Region II has a disso1ved- 
sol ids content of 200 mg/l and is calcium bicarbonate type. 


Region I I I is the low flat land in the center of the basin and contains 
the most highly mineral ized base flow in the basin. The southern edge of 
this region begins where the Vernon Shale crops out. The Camil1us and the 
"Vernon Shales (middle shale unit) contain gypsum (calcium sulfate) and salt 
(sodium chloride). Significant concentrations of sodium chloride in this 
region occur in small areas, but concentrations of the gypsiferous material 
are widespread. The other water-bearing units in Region I I I are dolomite, 
sandstone and shale, and part of the sandstone and contain only sl ightly 
soluble minerals. The influence of these units on base-flow qual ity is 
largely masked by the more highly mineral ized water from the middle shale 
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unit. The dissolved-sol ids content of water in the streams of Region I I I 
is about 700 mg/l and the water is calcium sulfate type. 


Oneida Lake and the Seneca, Oneida, and Oswego Rivers are not included 
in the regional ization because each receives water from all the regions. 
These bodies of water are discussed separately in the section, "Composite 
Water ." 


'304
' 18'ta 


".:10' 


71°15' 


7&°00' 


15.... 


15"!0' 


4"1!5' 


EXPLANA TION 


REGION I - about 80 milligrams per liter 
dissolved sol ids: calcium bi- 
carbonate (CaHC03) type water 
REG I ON II - about 200 mi II igrams per I iter 
dissolved solids: calcium bi- 
carbonate (CaHC03) type water 


43" 


42"4 


o 
I 


5 
I 


10 
I 


15 
I 


20 MILES 
I 


42"30' 


Figure 8.--Water-qua1 ity regions, Eastern Oswego River basin. 
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HYDROCHEMISTRY OF REGION I 


Surface water in Region I (fig. 8) is a calcium bicarbonate type 
water whose dissolved-solids content ranges from 33 to 177 mg/1 and aver- 
ages 80 mg/l. The geology in this area causes an areal variation in the 
qual ity of the surficial water, even during periods of high flow. A 
series of samples collected from east to west in Region I on March 29 and 
30, 1967, had dissolved-sol ids contents of 51 mg/l for East Branch Fish 
Creek at Taberg, 59 mg/1 for West Branch Fish Creek near Camden, 57 mg/1 
for Scriba Creek near Constantia, and 72 mg/1 for Caughdenoy Creek at 
Caughdenoy. (See map numbers 31, 34, 57, and 58 in table 3.) In general, 
the chemical qual ity of all the streams in Region I is good enough for 
publ ic supply. However, some of the streams probably contain domestic 
sewage, and the water would require treatment before use. 


Specific conductance and temperature were measured daily, and stage 
was recorded continuously for East Branch Fish Creek at Taberg and Scriba 
Creek near Constantia. A water sample was also collected approximately 
monthly at each of these stations, which were selected as representative 
of all the streams in Region I. 


Variation with Discharge 


Concentrations of dissolved chemical constituents generally vary in- 
versely with discharge, and this is generally true for streams in Region I. 
However, discharge of the streams in Region I is influenced by swamps. A 
swamp has about the same effect on streamflow as a reservoir; that is, dur- 
ing high flows much of the water overflows the stream bank and goes into 
storage in the swamps, and during low flows this stored water is returned 
to the stream as part of base flow. 


During high flow, the swamps exert little effect on the quality of 
the stream water because the flow-through time is short and allows little, 
if any, mixing or residence time and because there is such a large quantity 
of water in the stream. On the other hand, water entering a swamp during 
low discharge moves slower than water entering a swamp during high dis- 
charge and has time to mix with the swamp water. During low flow, swamps 
may supply most of the water in the stream. This mixing and adding action 
tends to make the water qual ity of the outflow fairly uniform. 


Swamp water is generally acidic, low in dissolved sol ids, and highly 
colored. It tends to dilute the high dissolved-sol ids content of normal 
base flow in the basin. The effect of dilution by swamps on the dissolved- 
solids content of streams in Region I may be seen in the plotting of dis- 
charge against specific conductance for East Branch Fish Creek and Scriba 
Creek (figs. 9 and 10). Although there is considerable scatter in the plot- 
ted points for both East Branch Fish Creek at Taberg and Scriba Creek near 
Constantia, there is a distinct change in the relation of discharge to 
specific conductance for Scriba Creek (fig. 10). Presumably, the lower 
part of the curve (low base flow) is related to the influence of the swamps 
by a dilution of the normal base-flow mineral ization by swamp water. The 
sharp break shown in the curve for Scriba Creek indicates that the influence 
of swamps on this stream is greater than it is for the much larger East 
Branch Fish Creek where the break in the curve is less significant. Also, 
a larger percentage of Scriba Creek's drainage area is swamp. 
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Both the degree of mineralization and the concentrations of the individ- 
ual dissolved constituents of streamflow vary with discharge. The relations 
between concentrations of the principal constituents and specific conductance 
for East Branch Fish Creek and Scriba Creek are shown in figures 11 and 12. 


The major constituents of all the streams in Region 1 are calcium and 
bicarbonate, and, except for sulfate, the concentration of the individual 
dissolved constituents varies directly with the specific conductance and the 
dissolved-sol ids content. This relation between concentration of individual 
ions and specific conductance does not hold for Scriba Creek if specific 
conductance is greater than about 100 
mhos/cm (micromhos per centimeter) 
(fig. 12). The rating curve obtained by plotting discharge against specific 
conductance for Scriba Creek (fig. 10) breaks even more sharply downward at 
about this same value of specific conductance. The variable stream qual ity 
during periods of high specific conductance (low discharge), noted by data 
scatter in figure 12, is probably caused by a variable quantity and qual ity 
of stored swamp water being added to ground-water base flow. More data are 
needed to define the relation in this part of the curve. 


Although the concentration of the major anion, bicarbonate, varies as 
expected over all ranges of discharge, the concentration of sulfate remains 
relatively constant. For example, the sulfate concentration at East Branch 
Fish Creek ranges from 7 to 10 mg/1, whereas the bicarbonate concentration 
ranges from 12 to 62 mg/l. The constancy of the sulfate concentration can 
probably be traced back to the uniformity of its concentration in precipita- 
tion and overland flow. 


Variation with Time 


The water qual ity of a stream varies throughout the year in response 
to variations in volume and composition of the discharge. Swamps tend to 
reduce extreme variations in streamflow in Region I and likewise tend to 
dampen extreme water-qual ity variations. The lack of extreme day-to-day 
variation in specific conductance that can be at least partly attributed 
to the dampening effect of swamps is illustrated for two streams (fig. 13). 
At East Branch Fish Creek, the specific conductance ranged from 42 to 159 

mhos/cm from July 1966 through June 1967. At Scriba Creek, it ranged from 
45 to 129 
mhos/cm from July 1966 through April 1967. 


Seasonal variations in stream qual ity are illustrated in figure 14. 
These variations reflect the influence of the normal c1 imatic patterns on 
the ratio of overland flow to base flow. Maximum dissolved-sol ids content 
normally occurs during the summer months when the base flow consists en- 
tirely of ground-water discharge. The minimum concentration usually occurs 
in the spring (or winter) when the streamflow is basically derived from 
snowmelt. East Branch Fish Creek closely follows this general pattern. 
Its highest monthly average specific conductance from July 1966 to June 
1967 occurred in July and the minimum in April. The highest monthly aver- 
age specific conductance in Scriba Creek for the same period occurred in 
October 1966, although the monthly averages varied little through the sum- 
mer and fall. Whether this is a normal pattern for Scriba Creek or whether 
more data are needed to define the pattern is not known. 
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Figure 9.--Specific conductance-discharge rating curve, 
East Branch Fish Creek at Taberg. 
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Figure 10.--Specific conductance-discharge rating curve, 
Scriba Creek near Constantia. 
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Figure 11.--Relation of ionic concentrations to specific conductance, 
East Branch Fish Creek at Taberg. 
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Scriba Creek near Constantia. 
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Figure 14.--Month1y average specific conductance at East Branch Fish Creek at 
Taberg and Scriba Creek near Constantia, July 1966 to June 1967. 
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HYDROCHEMISTRY OF REGION II 


Region I I of the basin includes all lakes and streams that contain a 
calcium bicarbonate type water whose dissolved-solids content ranges from 
90 to 382 mg/1 and averages 200 mg/1. Although the streams have this gen- 
eral chemical compositon, they differ somewhat in their hydrologic charac- 
teristics. On the basis of hydrologic differences, Region II is subdivided 
into Regions I IA and I lB. As will be explained later, the main difference 
between IIA and liB is that streams in Region IIA seem to have two components 
of base flow. Because of this second component, the composition of the water 
in streams of Region I IA does not show a linear relation between discharge 
and dissolved-sol ids content. 


In general, chemical qual ity of all the streams in Region I I, except 
Onondaga Creek, is good enough for pub1 ic supply; however, many of the streams 
contain domestic sewage, and the water would require treatment before use. 


The general composition and the characteristics of streamflow in Region 
liB are similar to those in Region I. Because of this similarity, streams 
in liB have been compared with the nearby and more studied Scriba Creek in 
Region I (fig. 10). 


Variation with Discharge 


As shown in previous sections, the dissolved-sol ids content of a stream 
normally varies inversely with discharge. The streams in Region liB gener- 
ally follow this trend. Because most of the streams in Region liB drain 
swamps, rating curves of discharge plotted against specific conductance are 
similar to the one for nearby Scriba Creek (fig. 10). However, the range 
of dissolved-solids content in Region liB will be greater than that of Scriba 
Creek and the range of specific conductance in Region liB may be as much as 
from 90 to 375 
mhos/cm. 


One of the differences in hydrology between Regions I IA and liB can be 
seen in the specific conductance-discharge rating curve for Butternut Creek. 
This curve (fig. 15) unexpectedly reverses direction at about 15 cfs (cubic 
feet per second). For a humid region such as New York, this reversal in the 
curve is difficult to explain. Rating curves for the various streams--Oneida 
Creek, Chittenango Creek, Limestone Creek, Onondaga Creek (after pollution 
is subtracted), Spafford Creek, Grout Brook, and Owasco In1et--where they flow 
in Region I lA, are probably similar to the rating curve for Butternut Creek. 
This belief is based only on the fact that these streams drain areas of simi- 
lar geology and topography. 


As the rating curve of Butternut Creek reverses its direction, neither 
the type of minerals dissolved nor their relative percentage composition 
changes significantly (fig. 16). 


The relation between specific conductance and discharge during a rising 
stage is expected to differ from that during a falling stage, and, conse- 
quently, there is not a single value of specific conductance for a particular 
discharge. This difference may account for some of the scatter in figure 15. 
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Another possible explanation of the reverse trend requires two sources of 
water during very low flows. Water from the two sources must be virtually of 
the same chemical type and differ only in dissolved-solids content. The 
possibility of three water sources (overland flow and two sources of base 
flow) affecting the stream, instead of the normal two, could also explain 
the data scatter. Much more data would be needed to determine the exact re- 
lation between discharge and specific conductance in Butternut Creek and to 
determine the factors affecting the relation. 


The major ionic constituents of all the streams in Region I I are calcium 
and bicarbonate. Specific conductance of Butternut Creek near Jamesville gen- 
erally ranges from 350 to 550 
mhos/cm and the bicarbonate concentration from 
180 to 300 mg/1. Sulfate, the only other anion showing any significant range 
of concentration in Butternut Creek, generally ranges from 25 to 35 mg/1. 
Calcium had the greatest range in concentration of cations, generally from 
55 to 80 mg/1. 


Onondaga Creek is not typical of the streams in Region I I. In figure 
17, the increasing specific conductance indicates increasing mineralization 
in Onondaga Creek as a result of manmade and natural pollution; the decreas- 
ing specific conductance indicates a decrease in mineral ization as a result 
of dilution with less mineralized water. The farthest upstream measurement 
on Onondaga Creek (Tully Valley Road) is probably typical of specific conduc- 
tance in the natural stream. The steep rise in mineralization downstream 
from this point reflects the the manmade pollution introduced from a leaky 
pipeline (personal observation by author; and I. H. Kantrowitz, oral commun., 
1968). This pipeline carries highly mineralized water from an area in the 
headwaters of Onondaga Creek to Syracuse and is the major nonnatural source 
of pollution to Onondaga Creek. 


Because of the variability in the amount of leakage from the pipeline 
and the proximity of the pipeline to the stream, the effect of pollution re- 
leased by it is far from constant. As a result, stream quality varies from 
day to day. 


The continued steep rise in mineralization downstream from Webster Road 
is produced by natural pollution from a highly mineralized spring. There is 
some indication that this spring is an old flowing well that has lost its 
casing through corrosion (I. H. Kantrowitz, oral commun., 1968). In this 
report it is referred to as a spring. The spring has a specific conductance 
of 20,000 
mhos/cm and on August 21, 1966, was contributing about 20 percent 
of the flow in Onondaga Creek at the point where the creek crosses U.S. 
Highway 20. As shown in figure 17, water from the spring increased the speci- 
fic conductance of Onondaga Creek from the 2,500 
mhos/cm at Webster Road to 
7,800 
mhos/cm at U.S. Highway 20. 


The sharp drop in specific conductance of Onondaga Creek between U.S. 
Highway 20 and Indian Village is caused by the addition of flow from West 
Branch Onondaga Creek. West Branch has a low specific conductance and is 
thus able to dilute the dissolved-solids content of Onondaga Creek. On the 
basis of chloride measurements (I. H. Kantrowitz, oral comm., 1968), specific 
conductance continues to decline for a short distance downstream from Seneca 
Turnpike to a point where urban pollution and backwater from Onondaga lake 
cause another rise in the dissolved-solids content of Onondaga Creek. 
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Figure 15.--Specific conductance-discharge rating curve, 
Butternut Creek near Jamesville. 
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Butternut Creek near Jamesville. 
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Variation w ith Time 


The water qual ity of streams varies during a year in response to vari- 
ations in the discharge. Large daily changes in stream discharge in Region 
'IA cause significant daily changes in water qual ity. Figure 18 shows the 
variation in specific conductance of Butternut Creek during the year of 
sampling. Specific conductance of Butternut Creek ranged from 334 to 571 

mhos/cm and averaged 471 
mhos/cm. 


Seasonal trends in stream qual ity can be seen in figure 19. These 
trends reflect the normal c1 imatic pattern. Mineral ization is normally at 
a maximum during summer and early fall, although during the single year of 
intense sampl ing Butternut Creek had a peak period of mineral ization in 
November. The reason for the unusual time of the peak period is probably 
re1ated to the same factor that produced the unexplained reverse-trend 
rating curve (fig. 15). Mineral ization is at a minimum during the spring 
floods. 


La ke s 


Skaneate1es, Owasco, and Otisco Lakes are included in Region II. These 
1akes share a common geologic origin and simi1ar physical characteristics. 
The lakes are long, narrow, and deep. Because of their proximity to each 
other, they receive similar meteorological influences; for example, solar 
radiation, air temperature, wind movement, and precipitation. The hydro- 
logic characteristics of the associated basins, such as surface drainage, 
stream discharge, and runoff, are also similar. 


But even with many common characteristics, the differences in drainage 
areas and lake volumes still cause great differences in flow-through time. 
Flow-through time is estimated to be 27 years for Skaneate1es Lake, 5.5 years 
for Owasco Lake, and 2 years for Otisco Lake. 


The chemical qual ity of the lakes is basically the same as that of the 
streams in Region I I. However, the lakes, because of the larger volume of 
water involved, do not experience the rapid fluctuations in chemical qual ity 
typical of the streams. Because of the uniform qual ity of the lakes, the 
qual ity of water in the outlets is also relatively uniform. However, the 
qual ity of the water in the outlets of Skaneateles and Otisco Lakes is modi- 
fied by discharging ground water where these streams cross the middle shale 
unit. Owasco outlet is not similarly modified, and the chemical qual ity of 
the stream water is uniform throughout the entire length of the stream. 
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Thermal Characteristics 


The thermal characteristics of Skaneate1es, Owasco, and Otisco Lakes 
are similar, differing only in magnitude. During winter, the lakes general- 
ly freeze over and become slightly stratified. Their bottom temperature is 
about 4°c (degrees Celsius). Temperature of water in the hypo1 imnion reaches 
about 13°C in Otisco Lake, about 9°C in Owasco Lake, and about 5°C in Skan- 
eate1es Lake. Near the lake surface, the water in Otisco Lake and Owasco 
Lake warms up to about 22°C and in Skaneate1es Lake to about 20°C (Federal 
Water Pollution Control Administration, written commun., 1967). 


Chemical Composition 


The lakes have no areal, vertical, or temporal water-qual ity variations 
that will seriously affect normal use of the water. This is not to say that 
there are no variations, merely that they are small. Most of the lakes in 
Region I I are used for public supply. Results of chemical analyses of water 
from the lakes are listed in table 4. 


Major causes of variations in chemical qual ity of Skaneate1es, Owasco, 
and Otisco Lakes are the influent streams and the thermal stratification of 
the lakes. As shown in preceding sections of this report, the qual ity of 
the streamflow varies considerably with discharge. Consequently, areas in 
the lakes adjacent to the major tributaries reflect these variations. The 
closer to an inlet the greater are the variations. 


The major tributaries to Skaneate1es Lake and Otisco Lake flow into the 
southern ends of the lakes. During periods of high runoff, when the streams 
carry water that is only slightly mineral ized, the southern parts of these 
lakes are generally less mineral ized than the northern parts. During a high 
runoff period in May 1965, the specific conductance of the surface water in 
the southern part of Skaneate1es Lake was 180 
mhos/cm, whereas it was 238 

mhos/cm in the northern part (Federal Water Pollution Control Administra- 
tion, written commun., 1967). Owasco Lake differs from the other two lakes 
because the major tributary, Dutch Hollow Brook, flows into the northern 
part of the lake. In addition to this areal variation in water qual ity, 
water from the tributaries tends to remain near the surface during strati- 
fication and to cause some vertical chemical variations. 


Plant and animal life that compose a lake's biota can also cause areal, 
vertical, and temporal variations in parameters such as dissolved ogygen, 
pH, a1ka1 inity, nitrogen, and phosphorus. 
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HYDROCHEMISTRY OF REGION I I I 


Region I I I begins at the northernmost outcrops of the middle shale unit 
(figs. 3 and 8) and forms a wide band across the center of the basin. Under 
most flow conditions, the major dissolved constituents in the water in Region 
II I are calcium and sulfate ions (calcium sulfate type water). The disso1ved- 
solids content of the water ranged from 205 to 2,920 mg/1 and averaged about 
700 mg/l during the investigation. The dissolved-solids content of some 
areas around Onondaga Lake is as high as 25,000 mg/1. These areas of extreme 
pollution, which were not considered in determining either the range or the 
average dissc1ved-sol ids content, are discussed in the section, "Onondaga 
La ke . II 


Water in the streams of Region I I I generally does not meet the drinking 
water standards pub1 ished by the U.S. Pub1 ic Health Service (1962). The 
maximum recommended dissolved-sol ids content of 500 mg/1 and the maximum rec- 
ommended sulfate concentration of 250 mg/1 are exceeded in water from many 
streams in the region. In addition, total hardness of the water usually 
exceeds 180 mg/1. Extensive pollution in Region II I further restricts the 
use of the surface water (New York State Department of Health 1951, 1955a, 
1955b, 1956, 1957). 


Most of the major streams in Region I I I originate in Region IIA. As 
the water crosses the outcrop area of the middle shale unit (figs. 3 and 20), 
it immediately begins to mix with the highly mineral ized base flow discharg- 
ing from this unit. The change in mineral ization from the calcium bicarbon- 
ate type water of Region I I to the calcium sulfate type water of Region I I I 
is very rapid. Figure 20 relates the geology of the basin to the chemical 
content of the water in Chittenango Creek. The sharp rise in the noncar- 
bonate hardness reflects the increase in concentrations of calcium and sul- 
fate ions. Chloride and a1ka1 inity increase only sl ight1y. A1 1 the streams 
in the basin that cross the middle shale unit exhibit the same general re- 
action except Owasco Outlet, which is discussed in the section, IIHydrochemis- 
try of Region I 1." 


Variation with Discharge 


Discharge data necessary to draw a discharge-specific conductance rating 
curve for a stream exclusively in Region I I I are not available. App1 ication 
of the general principles previously out1 ined indicates an inverse relation 
between discharge and specific conductance, similar to the upper part of the 
curve of figure 15 for Butternut Creek near Jamesville, N.Y. 


Figure 21 shows how the chemical composition of a typical stream in 
Region I I I varies with the specific conductance, which varies with discharge. 
The major cation and anion during extreme base-flow conditions, when miner- 
al ization is very high, are calcium and sulfate. As overland flow increases, 
mineral ization of streamflow is reduced by dilution with what seems to be a 
calcium bicarbonate water. During very high flows, bicarbonate becomes the 
dominant anion because the overland flow part of the streamflow is greatly 
increased. From October 12, 1966, to March 29, 1967, the sulfate concentra- 
tion of Cowase1on Creek at Wampsvi11e decreased from 522 to 137 mg/l; whereas 
the bicarbonate concentration increased from 215 to 240 mg/1. 
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Figure 20.--Profiles of selected chemical parameters in Chittenango Creek 
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during a period of base flow (27 cubic feet per second on 
August 7 and 8, 1956. (Data from New York State Department 
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Figure 21.--Relation of ionic concentrations to specific conductance, 
Cowase1on Creek at Wampsvil1e. 
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Onondaga Lake Tributaries 


The area including Onondaga Lake and the immediate surroundings are dis- 
tinctive because of the excessive pollution in the lake and the streams. In 
some places the pollution is so great that it completely masks the natural 
qual ity of the streams. 


Instantaneous discharge measurements for the Onondaga Lake tributaries 
are available only on a periodic basis. Because of the influence of pollu- 
tion, the streams do not follow normal flow conditions; consequently, 
chemical-load data cannot be generated. Overland runoff is intercepted by 
the storm-sewer system, and its release is partly controlled. Base flow is 
int
rrupted by the metropol itan Syracuse complex and its high degree of 
paved and roofed land surfaces. The flow is also partly controlled by 
periodic release of industrial waste water. 


Figure 22 is a detailed map adapted from the U.S. Army Corps of Engi- 
neers (1964) navigational charts for the part of the New York State Barge 
Canal that passes through Onondaga Lake and the surrounding area. 


Ninemi1e Creek transports more chemical pollutants into Onondaga Lake 
than all the other streams combined. Dissolved-sol ids content, and chloride 
content of as much as 25,200 mg/1 and 16,000 mg/1, respectively, have been 
reported for that creek (Federal Water Pollution Control Administration, 
written commun., 1967). About 98 percent of the dissolved sol ids in Nine- 
mile Creek consists of calcium, sodium, and chloride and is derived from 
industrial wastes (New York State Department of Health, 1951). The ratio 
calcium: sodium: chloride remains fairly constant at about 1 : 1 : 2 even 
though the dissolved-sol ids content varies. The pH of the stream is usually 
a1ka1 ine, as high as 11.5 (Federal Water Pollution Control Administration, 
written commun., 1967), and the stream is generally very warm (as high as 
32°C in the summer). 


Onondaga Lake Tributary No.3, which flows through Onondaga Lake Park, 
is one of the least polluted streams in the area, although the disso1ved- 
sol ids content was 1,410 mg/1 on July 13, 1966 (table 3). The water is 
calcium sulfate type; it has a maximum recorded calcium concentration of 
304 mg/1 and a maximum sulfate concentration of 416 mg/1. 


The dissolved-sol ids content of Bloody Brook has been as high as 575 
mg/1. Calcium and sulfate concentrations have been as high as 110 and 175 
mg/1, respectively. These two ions usually predominate among the dissolved 
constituents of the brook. The fluoride concentration of the brook is par- 
ticularly high; for example, on July 13, 1966, it was 32 mg/1 (table 3). 
Other dissolved constituents include domestic sewage, cyanide, chromate, 
and copper (New York State Department of Health, 1951). 


Ley Creek has contained metal-plating wastes, grease, oil, wax, deter- 
gents, and sewage (New York State Department of Health, 1951). The water is 
a mixed type (calcium bicarbonate and sodium chloride) whose dissolved-sol ids 
content has been as high as 806 mg/1. Bicarbonate concentration has been as 
high as 512 mg/1, the sodium and chloride concentrations as high as 150 mg/l 
and 170 mg/l, respectively, and calcium concentration as high as 114 mg/l. 
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Figure 22.--Bathymetric map of Onondaga Lake. (Adapted from u.s. Army 
Corps of Engineers, 1964, map E-12.) 
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Onondaga Creek is one of the largest of the tributaries to Onondaga 
Lake. The major pollutants to this stream are some exotic metals, gravel 
washings, sewage, and sodium chloride (New York State Department of Health, 
1951). Because of the sodium chloride pollution, the dissolved-solids con- 
tent has been as high as 2,240 mg/1 and sodium and chloride concentrations 
have been as high as 580 and 1,000 mg/1, respectively. 


Dissolved-sol ids content of Harbor Brook reach at Syracuse has been as 
high as 1,140 mg/1. Concentration of calcium, the major cation, has been 
as high as 198 mg/l, and concentration of sulfate, the major anion, has been 
as high as 306 mg/1. The major constituent that man has contributed to 
Harbor Brook is domestic sewage (New York State Department of Health, 1951). 


Onondaga Lake Tributary No.1 is an artificial tributary that warrants 
discussion only because it carries some pollution to the lake. This pollu- 
tion is principally thermal but includes sma11 amounts of chemical and sew- 
age pollutants. The tributary is primarily Onondaga Lake water that has been 
used for industrial cool ing; its temperature often exceeds 27°C. 


Onondaga Lake Tributary No.2 is also composed of Onondaga Lake water 
that has been used for industrial cool ing. The water is generally very 
warm (temperature greater than 27°C) and contains some domestic sewage and 
large amounts of oil, grease, and cyanide (New YorK State Department of 
Hea 1 t h, 1951). 


Onondaga Lake 


All the data in this section of the report were collected between May 11 
and October 7, 1965, by the Federal Water Pollution Control Administration 
(written commun., 1967). 


The chemical composition of Onondaga Lake varies area11y with depth and 
time. There are three basic reasons for chemical qual ity variations in the 
lake: (1) physical features of the lake, (2) density effects, and, most 
imp 0 r tan t, ( 3 ) the r ma 1 c h a r act e r i s tic s . 


To a sl ight degree, Onondaga Lake is divided into two relatively f1at- 
bottomed basins by a broad, east-west ridge that cuts across the midd1e of the 
lake (fig. 22). Significantly, almost all the domestic sewage pollution flows 
into the southern basin, whereas the greatest amount of chemical pollution 
flows into the northern basin. There is a great deal of mixing because the 
ridge is not high enough to prevent it; but the ridge does separate the basins 
to the extent that a noticeable difference occurs in the chemica1 composition 
of the two basins. 


As dissolved sol ids ar
 added to water, the density of the water in- 
creases. Water 1ess mineral ized than Onondaga Lake water, such as Seneca 
River water, water from most of the tributaries, and precipitation, is less 
dense and, therefore, lighter than the lake water. As this 1 ighter water 
flows into Onondaga Lake it inita11y tends to form a layer "f10ating" above 
the denser, deeper water. However, the density variations are not extreme, 
and the lighter water eventually mixes with the denser, deeper water of the 
lake. 
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A third cause of areal chemical variations is thermal stratification. 
Onondaga Lake is probably thermally stratified from March or April to 
around Ocrober. During 1965 a definite stratification was establ ished by 
May 11 (with a minimum temperature of 7°C). This stratification continued 
until about October 7 when the lake was again almost isothermal. The maxi- 
mum temperature of the lake in the summer of 1965 was 23°C. During the 
period of stratification, the dissolved-solids content of the bottom layer 
of water was considerably greater than that of the surface layer. On May 
11, 1965, the dissolved-sol ids content of the surface layer was about 2,900 
mg/1, whereas that of the bottom layer was about 4,700 mg/1. As the lake 
began to circulate and mix vertically in October, this chemical stratifica- 
tion began to disappear. On October 7, 1965, before mixing was complete, 
the dissolved-sol ids content of the surface layer was about 4,400 mg/1, 
whereas that of water at the lake bottom was about 5,000 mg/1. 


Onondaga Lake, which is classified as a temperate lake of the second 
order (Welch, 1952), has two periods of circulation. Reportedly, however, 
the lake surface generally does not freeze completely during the winter 
season. The lack of freezing may result from the warm water being contri- 
buted by thermal pollution through the tributaries. The popular idea that 
the lake is too mineral ized to freeze is incorrect. The dissolved sol ids 
in Onondaga Lake can depress the freezing point of the water about 0.25°C. 


The major ionic species in Onondaga Lake are calcium, sodium, and chlo- 
ride. These ions are distributed throughout the lake in related patterns. 
Large quantities of calcium, sodium, and chloride enter the northern part 
of the lake from Ninemi1e Creek. Although much less mineral ized than Nine- 
mile Creek, much of the water entering the southern part of the lake is 
sodium chloride type. Thus, the calcium content is usually greater in the 
northern half of the lake than in the southern half. The areal variation 
of sodium is not so noticeable, although there is a sl ight tendency for so- 
dium to be more concentrated in the southern basin of the lake than in the 
northern basin. The chloride content seems to be closely related to the 
sodium content and tends to be highest in the southern half. These trends 
are general and certainly do not hold true a1 1 the time. 


One of the most remarkable features of the chemistry of Onondaga Lake 
is the very low ratio of magnesium to calcium. The magnesium content of 
Onondaga Lake ranges from 20 to 30 mg/l, which is about what would be ex- 
pected under natural conditions. 


Because of the decomposition of the organic sludge on the bottom of 
Onondaga Lake, the dissolved-oxygen content in the bottom-water layer is 
often zero. In the upper layer, the algae are capable of restoring some 
oxygen to the water. During the summer of 1965, the dissolved-oxygen 
content of the upper layer of the lake usually ranged from about 7 to 10 
mg/1. On May 11, 1965, however, the dissolved oxygen content was 23.9 
mg/1 . 


Variable oxygen conditions of the lake cause significant changes in 
the vertical distribution of the nitrogen species. Ammonia and nitrite 
nitrogen in the anaerobic conditions of the bottom layer are stable, and 
the nitrate content is low in comparison. In the upper layer, ammonia and 
nitrite are oxidized to the nitrate state. Ammonia concentration ranges 
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from 3 to 4 mg/1 in the bottom layer and decreases to about 1 mg/1 at the 
lake surface. The nitrate concentration ranges from 1 mg/1 in the bottom 
layer to 5 mg/1 at the surface. 


Total phosphate concentration is also affected by anaerobic conditions 
and is greatest in the bottom layer. It ranges from 0.5 mg/1 at the surface 
to 2 mg/1 in the bottom layer. Samples taken May 11, 1965, had higher total 
phosphate concentrations than any other samp1es during the year, and the 
values were fairly evenly distributed throughout the lake at about 2 mg/1. 
Presumably, the phophate concentrations increased during the winter as de- 
caying algae released phosphate and, because by May, the new crop of algae 
had not yet grown sufficiently to reduce the increased concentrations. 
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COMPOSITE WATER 


Oneida Lake 


Oneida Lake has long been noted as one of the recreational centers of 
the State. The lake is noted for its extensive swimming, boating, and year- 
round fishing facilities. Oneida Lake is particularly noted for ice fish- 
ing. 


Many scientific investigations have been done on Oneida Lake in the past 
(Wagner, 1928; Burdick and Lipschuetz, 1946; New York State Department of 
Health, 1957; Mt. Pleasant and others, 1962). An extensive and intensive 
investigation of the geochemistry, ecology, hydrology, and water quality of 
Oneida Lake and its drainage basin has been described by Greeson and Meyers 
(1969). 


Oneida Lake, a composite of water from Regions I, I lA, and I I I, is a 
calcium bicarbonate type water. Its major anions average 58 percent bicar- 
bonate (100 mg/1) and 35 percent sulfate (45 mg/1). This relatively high 
sulfate concentration reflects the calcium sulfate water from Region I I I. 
The chloride concentration of Oneida Lake ranges from 7.5 to 22 mg/1 
(Mt. Pleasant and others, 1962, p. 25). 


Calcium, the predominant cation, accounts for 68 percent of the cations 
in Oneida Lake and ranges from 30 to 45 mg/1 through a year (Federal Water 
Pollution Control Administration, written commun., 1967). Magnesium concen- 
tration accounts for 24 percent of the cations and seems relatively constant 
at 8 to 10 mg/1. Sodium concentration also seems to be constant at 5 to 6 
mg/1 (Federal Water Pollution Control Administration, written commun., 1967). 


The thermal characteristics of Oneida Lake are unique. All the major 
investigations of the lake show that the difference in temperature between 
top and bottom is always less than 2°C, although the temperature ranges from 
0° to 25°C (Wagner, 1928; Burdick and Lipschuetz, 1946; New York State 
Department of Health, 1957; and Mt. Pleasant and others, 1962). The ten- 
dency for the lake to be virtually isothermal all year is a reflection of 
the good mixing characteristics of the lake. Several meteorological fea- 
tures of the region and physical features of the lake combine to keep the 
lake well mixed. Oneida Lake normally freezes over in December and by mid- 
winter has 1 to 2 feet of ice cover, which remains until the spring thaw 
begins in March or April. 


Even though the water in Oneida Lake is general ly well mixed, some def- 
inite compositional trends and variations are usually apparent. The average 
dissolved-solids content during 1965 was 185 mg/l and ranged from 77 to 312 
mg/1 (Federal Water Pollution Control Administration, written commun., 1967). 
Variations in water quality in the lake are chiefly attributable to the 
quality differences in water of influent streams. The water entering the 
south side of the lake is more highly mineralized than the water entering 
the north side. On May 6, 1965, the dissolved-solids content of a lake 
sample collected near the mouth of Chittenango Creek, about 1 mile from the 
south shore, was 312 mg/1, whereas that of a sample collected on the same 
date, half a mile off the north shore, was only 143 mg/l. This is an ex- 
treme example but illustrates the difference in mineralization between 
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streams entering on the north and the south sides of Oneida Lake. There also 
seems to be a slight increase in mineralization from east to west as shown by 
data collected by Mt. Pleasant and others (1962, p. 57) during the summer of 
1961. 


Other data collected by Mt. Pleasant and others (1962, p. 25 and 65) 
show a definite water quality variation with time. From May 1961 through 
October 1961, monthly averages for three parameters at all sampling stations 
on Oneida Lake increased as follows: alkalinity from 81 to 88 mg/l; hard- 
ness from 130 to 168 mg/1; and chloride concentration from 9.6 to 15.7 mg/1. 
The variation with time is probably caused by the relatively short f10w- 
through time (253 days) for Oneida Lake. Because the volume of water in the 
lake is, in effect, replaced annually, the lake responds to the same seasonal 
chemical-quality changes noted in the streams. 


11Th ree Rive rs II 


The three major streams to which all others in the basin are tributary, 
are the Seneca, Oneida, and Oswego Rivers. Detailed data were collected on 
each of the rivers during the 1958 water year (October 1957 thru September 
1958) and a miscellany of data has been collected since that time. Because 
the overall hydrology of the basin has probably changed very little in the 
past 10 years, the analytical work based on these old data is probably still 
applicable. Data collected during the 1965 water year also tend to prove 
the applicability of the older data. 


The three rivers are part of the New York State Barge Canal system, and, 
therefore, their flows are regulated. This fact is important to the water 
quality of the rivers. When a natural stream discharge varies sharply, it 
normally represents a change in the source of the water (either in base flow 
or in overland flow) and a change in water qual ity. In the canal system, how- 
ever, a sharp change in discharge merely indicates a change in operation of 
the canal and not necessarily a new source of water. Thus, discharge-versus- 
specific conductance rating curves exhibit more data scatter and a more sub- 
dued relation than normal. 


Seneca River 


Before entering the Eastern Oswego River basin near Weedsport, the Seneca 
River drains the Western Oswego River basin. Water brought into the Eastern 
basin is similar in quality to that already there except for water discharging 
from springs west of Port Byron, which contains more sodium and chloride ions 
than typical water in the basin (Kantrowtiz, 1970). 


Daily measurements of the specific conductance and the temperature of 
the Seneca River at Baldwinsvi11e were made during the 1958 water year. 
These data have been pub1 ished by the u.S. Geological Survey (1962). The 
specific conductance rating curve in figure 23 shows a dampening effect 
caused possibly by lake storage upstream or by channel storage in the barge 
Canal. There seems to be very little relation between discharge and specific 
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Figure 23.--Specific conductance-discharge rating curve, Seneca River at 
Ba1dwinsvi11e, October 1957 to September 1958. 
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conductance. Considerable data scatter exists, but the specific conductance 
generally tends to remain constant until the discharge exceeds 2,000 cfs. In 
general, as the water discharge increases the mineralization decreases. 


The Seneca River at Baldwinsvi11e is a combination of the three basic 
water types in the Eastern and the Western Oswego River basins. The water, 
normally calcium bicarbonate type, contains relatively large amounts of cal- 
cium, sodium, sulfate, and chloride ions. Figure 24 shows variations of 
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Figure 24.--Re1ation of ionic concentrations to specific conductance, 
Seneca River at Ba1dwinsvi11e. 
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ionic concentrations with respect to specific conductance. During periods 
of high specific conductance (low-flow conditions) sodium and chloride con- 
centrations tend to level off around 50 mg/1 and 90 mg/I, respectively. 
These two contents are due to the chemical quality of stream water contri- 
buted from the Western basin (L. J. Crain, written commun., 1967). As sod- 
ium and chloride concentrations begin to level off, the calcium sulfate 
type water from Skaneate1es Creek becomes more dominant. In fact, for spe- 
cific conductances around 680 
mhos/cm or more, the sulfate concentration 
is about 110 mg/l and exceeds that of chloride. The bicarbonate concentra- 
tion remains relatively constant at about 145 mg/1 throughout the range of 
specific conductances. " 


In general, as flow increases, calcium, bicarbonate, and sulfate con- 
centrations increase, and sodium and chloride concentrations decrease. This 
may indicate that sodium and chloride are largely derived from ground-water 
discharge. 


There is 1 ittle variation in the dissolved-sol ids content of the Seneca 
River during a year. Daily variations in specific conductance and the gen- 
eral lack of relation between discharge and specific conductance during the 
1958 water year is shown in figure 25. Specific conductance for the period 
averaged 619 
mhos/cm and ranged from 452 to 751 
mhos/cm. 


Seasonal variations in qual ity are more readily seen by examining month- 
ly average specific conductances (fig. 26). Maximum mineral ization occurs 
during the winter months and is probably related to the closing of the barge- 
canal system in mid-December. Minimum mineral ization occurs during the 
spring floods. 


Onondaga Lake Outlet 


Onondaga Lake is very important to the chemistry of the "Three Rivers" 
area. This lake, which drains into Seneca River, is so mineral ized that it 
substantially controls the water qual ity of the Oswego River at Oswego, 
about 29 miles downstream. A full discussion of the lake and its chemistry 
is given in the section, "Onondaga Lake". The water, a calcium and sodium 
chloride type, has a dissolved-sol ids content of about 3,500 mg/1. 


Both Onondaga Lake and the Seneca River from Baldwinsville to Phoenix 
are part of the canal system and form one continuous pool. Flow into or 
out of Onondaga Lake depends on the controlled flows of the Seneca River. 
Sampling in Onondaga Outlet (fig. 22) shows that chemical stratification 
sometimes exists and extends into either or both Seneca River and Onondaga 
Lake. Some specific conductance values for Onondaga Outlet and part of 
Seneca River on August 21, 1966, are shown in figure 27. As can be seen, 
the wedge of lake water extends over 2 miles toward Phoenix and at least 
1.6 miles toward Ba1dwinsvil1e. A stratification of this nature might 
occasionally extend all the way to the control structure at Phoenix or 
Ba1dwinsvi11e. 


The high density of Onondaga Lake water and the increasing depth of the 
outlet toward Seneca River probably combine to insure an almost permanent 
chemical stratification in the outlet and its junction with Seneca River. 
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Figure 26.--Month1y average specific coductance, Seneca River at 
Ba1dwinsvi11e, October 1957 to September 1958. 
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Oneida River 


Oneida River is a short stream connecting Oneida Lake drainage basin 
to the Seneca River basin south of Phoenix. Very little water is added to 
the river between Brewerton and Caughdenoy, where detailed data were col- 
lected. Thus, the water sampled at Caughdenoy is virtually lake water. 
Because the water in this river is derived from a lake, there is little 
change in the dissolved-solids content. A very subdued relation exists 
between mineralization and discharge. Changes in the dissolved-solids 
content of Oneida River reflect changes in the dissolved-solids content 
of Oneida Lake and are not related to discharge variations. The relative 
constancy of the specific conductance and the lack of relation to discharge 
is shown in figure 28. Radical changes in discharge, such as in November 
1957 and June 1958, are not accompanied by a corresponding change in con- 
ductance. Seasonal changes do occur and may be seen in figure 29. As 
usual, dissolved-solids content is at a minimum during the spring and at 
a maximum during summer. 


Specific conductance for the Oneida River at Caughdenoy during the 
1958 water year ranged from 185 to 323 
mhos/cm and averaged 286 
mhos/cm. 
Figure 30 shows that changes in mineralization were caused primarily by 
changes in the calcium, bicarbonate, and sulfate concentrations. Calcium 
concentration of the Oneida River ranged from 29 to 44 mg/1, bicarbonate 
from 76 to 118 mg/l, and sulfate from 38 to 58 mg/l. 
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Figure 29.--Monthly average specific conductance, Oneida River 
at Caughdenoy, October 1957 to September 1958. 
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Figure 30.--Relation of ionic concentrations to specific conductance, 
Oneida River at Caughdenoy. 


- 70 - 



Oswego River 


The Oswego River begins at the confluence of the Seneca and the Oneida 
Rivers. The river, canal ized throughout its 24-mi1e length, falls approxi- 
mately 119 feet. Flow in the Oswego River is regulated by the many locks 
and the hydroelectric installations to assure adequate water supplies for 
municipal ities, transportation, power development, and flood control. This 
regulation also affects water quality. 


The analyses in this section are based largely on detailed data col- 
lected during the 1958 water year and on data from a series of samples col- 
lected monthly from July 1964 to September 1966. The average discharge 
during the 1958 water year was very close to the long-term average flow, 
and, thus, the 1958 water year should be a representative period. 


Mineral ization of the Oswego River varies widely throughout the year. 
In the 1958 water year specific conductance ranged from 525 to 1 ,890 
mhos/cm 
and averaged 967 
mhos/cm. Daily variations in discharge and specific con- 
ductance may be seen in figure 31, whereas seasonal trends are more apparent 
in figure 32. Minimum values occur during the spring floods, and maximum 
values occur during the fall. 


Because of the controlled discharges, a somewhat poorly defined relation 
exists between specific conductance and discharge (fig. 33); however, there 
is an apparent trend. 


The chemical composition of the water in the Oswego River at low and 
moderate discharges is strongly influenced by the highly mineral ized con- 
tribution of Onondaga Lake, and the water is of the same type as in the lake 
(calcium and sodium chloride). However, as the discharge increases from 
1,500 to 4,000 cfs, there are sharp decreases in the calcium, sodium and 
chloride concentrations. As shown in figure 34, when the discharge exceeds 
about 13,000 cfs the chloride content is diluted enough to allow bicarbonate 
to become the dominant anion. Magnesium and bicarbonate concentrations, 
however, remain almost constant, and sulfate concentration is only slightly 
affected as the discharge increases. 


Variations of the ionic concentration with respect to specific conduc- 
tance also tend to indicate influence by Onondaga Lake. Generally, as the 
specific conductance decreases the concentrations of individual ions also 
decrease (figs. 35 and 36). The 1 inear decrease in sodium concentration, 
from 210 to about 25 mg/1, probably represents the simple dilution of 
Onondaga Lake water. The sodium-specific conductance relation in figure 
35 is generally val id to t10 mg/l. The calcium-specific conductance curve 
in figure 35 is similar to the sodium curve except that it seems to be 
curvilinear during periods of low conductance (high flows). The departure 
from a straightline relation indicates a source of calcium other than 
Onondaga Lake water, whereas the 1 inear sodium curve indicates that water 
from Onondaga Lake is probably the main source of sodium to the Oswego 
River. The calcium-specific conductance relation in figure 35 also seems 
to be generally val id to t10 mg/1. 
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The only other major cation whose concentration is quite constant is 
magnesium. A magnesium concentration of 14 t3 mg/l over the entire range 
of specific conductance is shown in figure 35. This lack of variation ex- 
ists because the magnesium concentration in Onondaga Lake is approximately 
the same as in the rest of the basin. 


The chloride-specific conductance relation (fig. 36) is linear over all 
ranges of specific conductances measured at Oswego and remains 1 inear within 
t10 mg/l through a range of chloride concentrations from 95 to 595 mg/l. 
Other than chloride, the anion concentrations seem to be relatively constant. 
The bicarbonate concentration remains at 125 t10 mg/l over the entire range 
of specific conductance measured at Oswego. The sulfate-specific conduc- 
tance relation, however, is slightly curvilinear and tends to reach a max- 
imum value around 100 t15 mg/l. 
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Figure 32.--Monthly average specific conductance, Oswego River at Minetto, 
October 1957 to September 1958. 
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Figure 33.--Specific conductance-discharge rating curve, Oswego River 
at Minetto, October 1957 to September 1958. 
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Figure 34.--Re1ation of ionic concentrations to discharge, 
Oswego River at Minetto, 
October 1957 to September 1958. 
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Figure 35.--Relation of cation concentration to specific conductance, 
Oswego River at Minetto. (Data from u.s. Geological Survey, 
1962 and 1970; 1958 and 1965 water years.) 
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Figure 36.--Re1ation of anion concentration to specific conductance, 
Oswego River at Minetto. (Data from u.s. Geological Survey, 
1962 and 1970; 1958 and 1965 water years.) 
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SUMMARY 


In the Eastern Oswego River basin, the dissolved-sol ids content of 
precipitation generally averages 9 mg/1. The major constituent is sulfate. 
On a broad basinwide scale, there are no persistent precipitation-qual ity 
trends. The dissolved-sol ids content of precipitation around Syracuse, 
however, is normally sl ight1y higher than that for the rest of the basin. 
Precipitation may contribute significant percentages of dissolved material 
to the surface water in areas where the streams normally carry water with 
a low dissolved-sol ids content, such as in Region I. On an annual basis, 
the dissolved-sol ids load carried by precipitation is appreciable; the 
36.80-inch average annual precipitation at Syracuse, with an average 
dissolved-sol ids content of 9 mg/1, would deposit more than 0.6 mill ion 
tons of dissolved solids on the basin every year. 


The water in streams is composed of overland flow or base flow, or a 
mixture of the two. High flows are chiefly attributable to overland flow, 
which is derived directly from precipitation or snowmelt and which gener- 
ally has a low dissolved-sol ids content. During periods of low and moderate 
streamflow, the water in streams consists of base flow, which is predomi- 
nantly ground water. Ground water is generally more highly mineral ized 
than overland flow, and its qual ity reflects the chemistry of the rocks 
containing it. 


The basin is divided into three regions, each containing a distinct 
and characteristic water. Region I, roughly the northern one-third of the 
basin, discharges a calcium bicarbonate type water that drains from the 
sandstone and shales north of Oneida Lake (figs. 3 and 8). The disso1ved- 
sol ids content of the water in this region averages 80 mg/l. Mineral iza- 
tion of stream water in Region I generally increases from east to west. 
Flow of the streams in Region I is partly controlled by swamps, which also 
affect the water qual ity. The long residence time of water in a swamp 
environment causes the water to become colored and acidic. The draining 
of swamp water during periods of low flow tends to sustain low-flow yields 
and to cause the dissolved-sol ids content to be relatively constant during 
this time. In general, the chemical qual ity of all the streams in Region I 
is good enough for pub1 ic supply. However, some of the streams probably 
contain domestic sewage, and the water would require treatment before use. 


Region I I, the southern third (part IIA) and the northwestern tip 
(part liB) of the basin, contains calcium bicarbonate type water. The 
dissolved-sol ids content of the streams in Region I I averages 200 mg/l. 
The hydrology of Region II is similar to that of Region I. t10st of the 
major streams in Region I I are assumed to have hydrologic characteristics 
similar to those of Butternut Creek, on which detailed data were collected. 
During periods of very low flow (less than about 15 cfs), the specific 
conductance of Butternut Creek increases as the discharge increases. (For 
discharges greater than 15 cfs, specific conductance varies inversely with 
discharge of Butternut Creek.) In general, the chemical quality of all 
the streams in Region I I, except Onondaga Creek, is good enough for publ ic 
supply. However, many of these streams contain domestic sewage, and the 
water would require treatment before use. The lakes in Region I I are of 
good qual ity, and most are used for publ ic supply. 
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Region I II, the middle one-third of the basin (fig. 8), drains the mid- 
dle shale unit (fig. 3). The water is a calcium sulfate type and is highly 
mineralized. It has an average dissolved-solids content of about 700 mg/1. 
Because many streams in Region I I I originate in and flow through Region I I, 
the characteristics of the Region I I I streams are assumed to be similar to 
those of Region II streams except for the concentrations of the chemical con- 
stituents. Most of the water in Region II I is unsuitable for domestic or 
public supplies. The dissolved-solids content of most streams, as well as 
the concentrations of some individual cQnstituents in those streams, exceeds 
the values that the u.s. Public Health Service (1962) recommends for public 
supply. Pollution is extensive in Region I II, and most of the water requires 
extensive and costly treatment before use. 


Onondaga Lake and its tributaries are so polluted that the uses for their 
water are few. Chemical-quality variations occur in the lake through space 
and time. The dissolved-solids content of the tributaries, as high as 25,000 
mg/1 (Ninemi1e Creek), contain not only nuisance pollutants but some noxious 
and poisonous substances as well. 


Oneida Lake is a shallow, nearly flat-bottomed, well-mixed lake contain- 
ing water that is generally of good chemical quality. Its average disso1ved- 
solids content in 1965 was 185 mg/1. There are some areal and temporal var- 
iations in chemical quality in the lake. These are chiefly attributable to 
quality differences in water of influent streams. Its water, a composite of 
water from Regions I, I I, and I I I, is a calcium bicarbonate type. The ther- 
mal characteristics of Oneida Lake are unique in that the difference in 
temperature between top and bottom is apparently always less than 2°C. 


The three major streams, to which all smaller streams in the basin are 
tributary, are the Seneca, Oneida, and Oswego Rivers. These rivers do not 
reflect the quality of water from anyone region, because each river contains 
water from all three regions. The controlled discharges through these canal- 
ized rivers tend to subdue the relation between discharge and specific con- 
ductance. The Seneca River contains water from both the Western and the East- 
ern Oswego River basins. The chemical composition of water from the western 
basin is similar to that of the eastern basin, except that sodium and chlo- 
ride concentrations of water in the western basin are higher than those in 
the eastern basin. The chemical composition of the water in the Seneca River 
reflects that of Regions I I and I I I. It is generally a calcium bicarbonate 
type water containing large amounts of calcium, sodium, sulfate, and chloride 
ions. The water in Onondaga Lake Outlet is chemically stratified, and the 
stratification sometimes extends into the Seneca River. 


The Oneida River is a short stream draining Oneida Lake. Because the 
water in the river is derived from the lake, there is little variance in the 
mineralization; a very subdued relation exists between dissolved-solids con- 
tent and discharge. 


The Oswego River is also a short stream with a regulated discharge. It 
begins at the confluence of the Seneca and Oneida Rivers, and the chemical 
composition of its water is strongly influenced by the percentage of its to- 
tal flow that is derived from the highly mineralized outflow of Onondaga Lake. 
The specific conductance of the river varies widely throughout the year. 
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APPENDIX 
(Tables 3, 4, 5, and 6) 


The data in tables 3, 4, and 5 include all the water-qual ity data 
collected in the Eastern Oswego River basin by the U.S. Geological Survey, 
except daily specific conductance and temperature readings. The past daily 
readings have been published by the Geological Survey. See U.S. Geological 
Survey listing in the section, "Se1ected Bibliography". Table 4 includes 
some data collected from May 1965 to November 1965 by the Federal Water 
Pollution Control Administration (written commun., 1967). 
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Table 5.--Chemical anal y ses of p reci p itation in the Eastern Oswe q o River basin 
(Number after title refers to map number in figure 5. Chemical consti tuents 
and hardness are reported in mi II i g rams per liter.) 
Speci f ic 
conduct- 
I nche s ance 
Period of (micro- 
of prec i p- mhos/cm pH Calcium Hagnes i um SodilJ11 Potass i um Bicarbonate Sulfate Chloride Ni trate Hardness 
co l1ect ion itation at 2S.C) (Ca) (Hg) (Na) (K) ( HCO 3) (SO,,) (CI) (N03) as CaC03 
BALOW I NSV I LLE (95) 
9/15/66 - 10/10/66 3.59 15 5.2 0.5 0.00 0.1 0.0 3.90 0.25 0.00 
, 1/30/66 - 1/ 5/67 5.05 32 4.5 1.0 .10 .4 .0 4.80 .65 .45 
6/ 1/66 - 7/ 4/66 4.9 
(96) 7.4 
3.5 30 J .2 .25 .3 1.2 0 .15 4 
9/16/66 - 10/11/66 3.0 13 5.5 .7 .09 2.4 .2 0 3.30 1.00 .00 2 
11/30/66 - ,/ 5/67 3.5 30 4.5 .5 .05 .3 .0 0 3.80 .50 .55 I 
BOWENS CORNERS (97) 
6/ 2/66 - 7/ 3/66 1.75 38 4.3 .9 .16 .3 .2 10 .00 
5/26/66 - 7/ 3/66 I. 78 34 4.8 
(98) 
1.6 .25 .5 .6 7.7 1.05 
9/16/66 - 10/ 11/66 CAZENOVIA (99) 
2.75 23 5.7 .4 .02 2.1 .2 3.25 .30 .05 
11/30/66 - 1/ 5/67 3.5 46 4.2 .6 .10 .3 .0 4.70 .40 .40 
FLEHI NG (100) 
6/ 1/66 - 7/ 4/66 2.9 48 4.3 .7 .IZ-- .4 .1 6.30 .20 
9/15/66 - I 0/ II /66 2.75 11 5.6 .7 .02 1.8 .0 2.10 .20 .10 
11/30/66 - 1/ 5/67 2.75 37 4.4 .7 .07 .4 .0 4.50 .45 .35 
5/27/66 - 2.88 HIGHHARKET (101) 
7/ 3/66 24 5.0 1.5 .22 .4 .5 8.5 .30 4 
12/ 1/66 - 1/ 6/67 3.87 41 4.3 .4 .03 .2 .0 4.30 .50 .15 I 
5/26/66 - 7/ 3/66 38 4.4 JEWELL (102) 
2.1 1.5 .23 .4 .5 3.70 .20 4 
7/ 3/66 - 8/ 9/66 54 5.9 1.3 .34 .5 1.2 9.70 1.00 .70 4 
8/ 9/66 - 8/3 I /66 33 4.4 .4 .11 .2 .7 3.90 .30 .00 2 
8/31/66 - 10/10/66 4.75 29 4.3 .6 .09 .2 .1 1.45 .20 .00 2 
10/ I "0/66 - 11/ 1/66 42 6.9 3.6 .40 .2 .0 7.30 1.00 .05 10 
11 / I /66 - 12/ 1/66 2.75 36 4.5 .9 .11 .2 .0 4.50 .35 .95 2 
12/ 1/66 - I / 6/67 4.4 38 4.4 .5 .03 .1 .0 3.95 .30 .45 1 
9/16/66 - 10/11/66 LAFAYETTE (103) 
2.8 15 5.1 .4 .00 2.2 .0 3.45 .15 .25 
11/30/66 - 1/ 5/67 3.75 38 4.5 .8 .11 .4 .0 4.35 .40 .40 
MARCELLUS (104) 
6/ 1/66 - 7/ 4/66 3.00 30 6.0 1.4 .
.5 1.0 7.80 4 
9/15/66 - 10/11 /66 3.00 23 4.9 1.0 .10 2.1 .0 4.30 .50 .25 3 
11/30/66 - 1/ 5/67 3.50 30 4.6 .7 .08 .3 .0 3.85 .45 .65 2 
MORAVIA (105) 
6/ 1/66 - 7/ 4/66 3.53 33 5.8 1.3 .i4-- .2 .4 9.0 .50 4 
9/15/66 - 10/ II /66 3.07 24 4.7 .5 .01 2.0 .0 2.55 .50 .10 1 
11/30/66 - 1 / 5/67 2.34 36 4.4 .7 .07 .5 .0 5.00 .60 .70 2 
MOUNT PLEASANT (106) 
6/ 2/66 - 7/ 3/66 1.9 38 4.4 .9 .17 .4 .2 6.60 .20 
9/15/66 - 10/ I 0/66 3.55 16 5.8 .4 .02 .2 .2 2.20 .15 .10 
12/ 1/66 - 1/ 6/67 4.75 40 4.4 .6 .07 .2 .0 4.25 .55 .20 
NEW LONDON ( 107) 
5/31/66 - 7/ 4/66 2.40 56 6.4 1.4 .27 .3 2.2 14 7.90 .60 4 
7/ 4/66 - 8/11/66 3.22 38 5.0 1.6 .39 .2 1.6 0 8.00 .60 .40 6 
8/11/66 - 8/30/66 3.86 44 4.1 2.8 .12 .2 .7 0 6.40 .25 .00 8 
8/30/66 - 10/11/66 5.39 23 4.8 .7 .11 .2 .7 0 1.05 .40 .10 2 
10/11/66 - 11/ 1/66 47 4.3 1.2 .20 .2 .0 0 6.00 .50 .25 4 
11/ 1/66 - 12/ 1/66 2.54 43 4.5 .9 . 10 .2 .0 0 4.90 .40 .55 2 
12/ 1/66 - 1/ 6/67 3.77 50 4.3 .8 .13 .3 .0 0 4.90 .55 .30 2 
ON I ONTOWN (1 OS) 
5/26/66 - 7/ 3/66 2.4 50 6.3 2.0 .
.4 1.2 16 8.70 .95 8 
8/11/66 - 8/30/66 40 4.5 1.5 .38 .3 .2 0 5.60 .50 .10 5 
8/30/66 - I 0/ II /66 5.0 18 5.0 .9 .23 .2 .1 0 .20 .35 .10 3 
10/11/66 - 1 1/ 2/66 37 5.1 3.5 .51 .4 .0 0 8.10 .90 .70 10 
11/ 2/66 - 11/30/66 2.0 30 4.7 1.0 .20 .3 .0 0 4.65 .30 .55 4 
11/30/66 - 1/ 5/67 4.2 35 4.6 .5 .05 .3 .0 0 4.05 .50 .15 1 
5/27/66 - 6/30/66 2.5 43 4.3 .8 
(I09) 
.12 .2 .1 5.60 .20 
SYRACUSE (110) 
6/ 1/66 - 7/ 3/66 2.73 35 4.5 1.7 .
 .4 .2 0 7.50 .30 5 
7/ 3/66 - 8/11/66 2.65 43 5.9 3.0 .40 .5 .9 0 9.70 1. 10 .30 9 
8/11/66 - 9/ 1/66 2.08 42 4.6 1.1 .07 .0 .0 0 4.90 .20 .00 2 
9/ 1/66 - 10/11/66 5.37 23 4.9 1.3 .08 2.2 .0 0 5.80 .40 .10 4 
10/11/66 - 11/ 1/66 .43 45 4.9 4.2 .40 .8 .0 0 8.60 1.05 .35 12 
11/ 1/66 - 11/30/66 2.05 36 4.8 2.4 .22 .4 .0 0 7.10 .60 1.65 7 
11/30/66 - 1/ 6/67 4.31 34 4.6 1.6 .08 .4 .0 0 5.60 .90 .95 4 

(lll) .8 6.40 4 
5/31/66 - 7/ 4/66 2.6 29 5.3 1.4 .30 .5 2.5 .70 
9/16/66 - 10/11/66 3.0 16 5.4 1.0 .08 2.4 .0 0 3.00 .80 .05 3 
11/30/66 - 1/ 5/67 4.0 48 4.2 .8 .08 .3 .0 0 4.50 .50 .25 2 
WEEDSPORT (112) 
6/ 1/66 - 7/ 3/66 2.25 30 5.0 2.0 .
.4 .2 7.60 .20 
9/15/66 - 10/ I 0/66 3.55 14 5.6 .8 .12 1.8 .0 3.00 .80 .30 
11/30/66 - 1/ 5/67 3.25 33 4.6 1.0 .07 .5 .0 4.90 .75 .65 
WI LLI AMSTOWN (113) 
9/15/Q6 - 10/ I 0/66 3.55 22 5.2 .4 .00 .0 .0 0 1. 55 .00 .10 1 
12/ 1/66 - 1/ 6/6 7 6.0 40 4.4 .4 .O 
 .3 .0 0 4.15 . 
 O . 7
 1 
Aile rage 34 1.2 O. I 0. 6 0.3 0.6 5.29 o. 8 0.3 3 
Range 11-56 4.1-6.9 0.4-4.2 0-0.6 0-2.4 0-2.2 0-16 0.20-10 0-1.10 0-1.65 1-12 
- 96 - 



Table 6.-- Locatlon description of sampJinQ sites in the Eastern OsweQo River basin 
Map number refers to figure 5. Numbers 1-64 are for stream-sampling sites, 65-94 are for lake-sampling sites, and 95-113 are for precipitation- 
sampling sites. Region number refers to figure 8. Station number, unless otherwise noted, is a number assigned to a data-collection site by the 
U.S. Geological Survey; the numbers are listed in downstream order from the west side of the basin to the basin outlet. The topographic quadrangle 
is the U.S. Geological Survey 7t-minute quadrangle. 
t1ap Region Station Latitude Longitude Topographic 
number number number Name (0 I ") (0 I ") Description County quadrangle 
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29 


sr,EM1- SAMPL I NG SITE S 


IIA 


04-2353 Owasco Inlet at Moravia 42 43 05 76 26 17 575 ft downstream from bridge on State Highway Cayuga 
38 and 1 mi Ie west of Moravia, N. Y. 


IIA 


IIA 


04-2353.9 Dutch Hollow Brook near Owasco 42 51 43 76 30 30 At bridge on State Highway 38A, 0.2 ml Ie from do. 
mouth and 2.3 mi les northwest of Owasco, N. Y. 


IIA 


04-2355 


Owasco Outlet near Auburn 


04-2353.98 Owasco Outlet at Melrose Park 42 5421 76 32 26 At bridge 0.2 mile downstream from Owasco Lake, do. 
at Mel rose Park. 


IIA 


04-2355.3 Owasco Outlet at Port Byron 
04-2359.0 Grout Brook at Fair Haven 


IIA 


IIA 


04-2360.01 Skaneateles Creek 
at Skaneate les 


III 


04-2365.20 Skaneate les Creek 
at Skanea te 1 e s Fa II s 


III 


04-2370 Skaneate les Creek at Jordan 


III 


04-2375 Seneca River at Baldwinsvi lie 


ItA 


04-2379.5 Onondaga Creek 
at Tully Valley 


IIA 


04-2379.6 Onondaga Creek at Card i ff 


IIA 


04-2379.62 Onondaga Creek near Cardiff 


IIA 


04-2380 


West Branch Onondaga Creek 
at South Onondaga 


III 


04-2390 


Onondaga Creek 
at Dorwi nAve., Syracuse 


III 


04-2400.10 Onondaga Creek 
at Syracuse (Spencer St.) 


III 


04-2401.06 Harbor Brook at Syracuse 
(U. S. Highway 690) 


III 


04-2401 . 1 No r th Branch 
Ley Creek near Syracuse 


III 


04-2401.2 Ley Creek at Syracuse 


III 


04-2401.22 Onondaga Lake Tributary No. I 
at Syracuse 


III 


04-2401.26 Onondaga Lake Tributary No.2 
at Syracuse 


III 


04-240 1. 35 Bloody B rook at Li verpoo 1 


IIA 


04-2401.5 Spafford Creek at 
Oti sco Valley 


IIA 


04-2401.8 Ninemi Ie Creek 
near Marietta 


III 


04-2402 Ninem! Ie Creek at Camlllus 


III 


04-2402.30 Ninemlle Creek at Amboy 


III 


04-2403 N i neml Ie Creek at Syracuse 


III 


04-2404.98 Onondaga Lake Tributary No. 
at Li verpoo I 


III 


04-2405 Onondaga Lake Out 1 et 
at LonQ Branch 


42 56 45 76 36 05 Left bank, 2 1/2 mi les downstream from center 
of Auburn and 4 O1i les downstream from State 
dam at Owasco Lake Outlet. 


43 03 07 76 37 40 At bridge on Route 31 in Port Byron, N. Y. do. 
42 45 35 76 16 14 At bridge on Glen Haven Road, 0.3 mi Ie upstream Cortland 
from Skaneateles Lake and 0.6 mi Ie south of 
Fai r Haven, N. Y. 


42 56 56 76 26 09 At bridge on West EI izabeth St in Skaneateles, Onondaga 
N. Y., 0.4 mi Ie downstream from Skaneateles 
Lake. 


42 59 36 76 27 30 At bridge on Jordon Road at Waterbury Felt Co. do. 
in Skaneateles Falls, N. Y. 


43 0422 76 28 48 At bridge on State Highway 31 in Jordon, N. Y. do. 


43 09 25 76 19 55 Left bank 200 ft downstream from Route 31 and 
400 ft downstream from navigation dam of 
New York State Erie (Barge) Canal. 


42 51 31 76 08 19 At bridge on Otisco Road at Tully Valley, 
0.2 mi Ie west of State Highway llA. 


42 53 36 76 0948 0.4 mile SIN of intersection of U.S. Highway 20 
and Tully Farms Road and 1.0 mi Ie west of 
Cardiff, N. Y. 


42 54 00 76 10 10 At U.S. Highway 20, 1.5 miles NW of Cardiff, N. Y. do. 


42 55 40 76 12 49 At bridge on State Highway 80 in South 
Onondaga, N. Y. 


42 59 00 76 09 05 On left bank 550 ft upstream from Dorwin Ave. 
bridge and 4 miles downstream from 
Onondaga Reservoi r. 


43 03 28 76 09 48 At falls about 150 ft upstream from bridge on do. 
Spencer St. in Syracuse, N. Y. & 1 mi Ie from mouth. 


43 03 39 76 11 18 At culvert at N. Y. Central RR tracks and U.S. 
Highway 690, in Syracuse and 0.1 mi Ie 
from the mouth. 


4305 31 76 06 15 At north side of N.Y.S. Thruway, 0.7 mile west 
of interchange 35 and 1.1 mi Ie north of ci ty 
bounda ry. 


43 04 33 76 1023 At bridge on Park St., about 1,000 ft upstream 
from mouth, In Syracuse, N. Y. 


43 04 01 76 11 52 At flLune at All led Chemical Co., Solvay Dlvi slon 
Pier, 200 ft east of U.S. Highway 690 and 0.7 
mi Ie west of mouth of Onondaga Creek. 


43 04 16 76 12 21 At bridge on Wi 11 I s Road, 100 ft upstream from 
U.S. Highway 690, 0.65 mi Ie NW of ci ty 
bounda ry of Sy racu se. 


43 05 52 76 12 04 140 ft upstream from bridge on State Highway 57, 
0.1 mi Ie from the mouth. 


42 49 34 76 14 08 At bridge on Sawmi 11 Road, 0.2 mi Ie SW of 
at i sea Va 11 ey . 


42 55 15 76 19 47 25 ft upstream from bridge on Schuyler Road, 
0.9 ml Ie north of Marietta and about 1.8 
mi les downstream from Otisco Lake. 


43 02 20 76 18 30 Right bank, 150 ft downstream from bridge on 
Main St. in Cami 11us, 7 miles upstream from 
Onondaga Lake. 


43 04 12 76 16 25 At bridge on Warners Road in Amboy. 


43 04 50 76 13 36 At bridge on State Highway 48, 0.6 mi Ie down- 
strecrn from Geddes Brook, and 0.7 mile 
upstream from mouth. 


Lf3 06 55 76 14 07 At bridge on Onondaga Lake Parkway, 0.2 mi Ie 
SE of N. Y. S. Thruway and 0.8 mil e NW of 
Li ve rpoo I, N. Y. 


43 07 01 76 1444 At bridge on Long Branch Road, at Long 
Branch, N. Y. 
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Moravi a 


Scipio Center 


Aubu rn 


do. 


Do. 


Mon tez uma 


Spafford 


Skaneate I es 


Do. 


Jo rd an 


do. 


Baldwinsvi lIe 


do. 


Otisco Valley 


do. 


Sou th Onondaga 


Do. 


do. 


Do. 


do. 


Do. 


Syracuse, west 


do. 


Do. 


do. 


Syracuse, east 


do. 


Syracuse, west 


do. 


Do. 


do. 


Do. 


do. 


Do. 


do. 


o t i sco Va 11 ey 


do. 


Marcellus 


do. 


Cami Ilus 


do. 


Do. 


do. 


Syracuse, west 


do. 


Do. 


do. 


Do. 
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Table 6.--Location description of sampling sites In the Eastern Oswego River basin (Continued) 


Region 
number 


Stat I on 
n umbe r 


Lat i tude Long i tude 
(0 I ") (0 I ") 


Name 


Description 


III 


STREAM-SAMPLING SITES (Continued) 
43 07 48 76 IS 14 At bridge on State Highway 370 at Cold 
Springs, N. Y. 


o nonda ga 


04-2405.10 Erie (Barge) Canal 
at Cold Springs 


04-2409 West Branch FI sh Creek 
near Camden 


43 21 28 75 46 36 At bridge on State Highway 13, 1.2 mi les Oneida 
tN of Camden, N. Y. 


04-2424.80 Florence Creek at Glenmore 


43 21 31 75 37 16 At bridge on Glenmore Road, at Glenmore, N. y., do. 
at BM 889. 


04-2424.98 Furnace Creek at Taberg 


43 18 10 75 37 04 At mouth in Taberg. do. 


04-2425 East Branch Fish Creek 
at Taberg 


43 18 05 75 37 10 Left bank, 300 ft upstream from bridge on do. 
State Highway 69, 2 3/4 miles upstream from 
confluence of East and West Branches. 


04-2427.35 Fish Creek near Sy I van Beach 


43 12 48 75 42 49 0.8 mile upstream from Erie (Barge) Canal, do. 
0.9 mile SW of Fish Creek Landing and 
1.2 miles NW of Sylvan Beach. 


04-2428.00 Wood Creek near New London 


43 13 18 75 35 38 At bridge on State Highway 49, 1.2 mi les north 
of Ne.I London and 4.8 mi les upstream from 
Erie (Barge) Canal. 


04-2428.5 Erie (Barge) Canal 
ne" r Sy I van Beach 


43 12 09 75 42 18 About 0.1 mi Ie east of mouth of Wood Creek and 
1.9 mi les east of Sylvan Beach, N. Y. 


04-2428.52 Wood Creek near Syl van Beach 


43 12 17 75 41 30 At bridge 0.2 ml Ie upstream from Erie (Barge) 
Canal and 1.9 mi les east of Sylvan Beach. 


04-2428.60 Erie (Barge) Canal 
at Sy I van Beach 


43 II 42 75 43 45 At bridge on State Highway 13. 


III 


04-2434.00 Sconondoa Creek at Vernon 


43 04 22 75 31 38 At bridge on Stuhlman Road, 0.8 mi Ie SE of 
Vernon, N. Y. 


III 


04-2435 Oneida Creek at Oneida 


43 05 50 75 38 20 At br Idge on State Hi ghway 365A and 500 ft 
downstream from Sconondoa Creek. 


Mad i son 


III 


04-2435.3 One i da Creek at One i da Va II ey 


43 09 15 75 43 17 At b ridge on State Hi ghway 31, and about 
2.5 mi les upstream from mouth. 


04-2435.45 Murray Brook at North Bay 


43 13 26 75 44 43 At bridge on Lakeshore Drive In North Bay, and Oneida 
O. I mi Ie upstream from mouth. 


III 


04-2437.4 Cowaselon Creek at Siloam 42 59 05 75 3830 At bridge on highway In Siloam, N. Y. Madison 


III 


04-2437.8 Cowaselon Creek at Wampsville 430433 754149 At bridge on State Highway 5, 0.3 mile west do. 
of State Highway 365A, and 0.5 mi Ie east of 
Wampsvi II e. 


III 


04-2438.0 Cowaselon Creek at Oniontown 43 07 02 75 49 50 At bridge on Gees Road, 1.55 miles north of do. 
thruway, and 2.75 mi les SE of Lakeport, N. Y. 


III 


04-2438.2 Vly Creek near Lakeport 43 07 36 75 52 20 At bridge on Chi ttenango, Lakeport Plank Road, do. 
1.2 miles south of State Highway 31, at 
Lakeport, N. Y. 


IIA 


04-2439.02 Chittenango Creek 42 55 47 75 51 01 At bridge on State Highway 20 In Cazenovia and do. 
at Cazenovia 0.4 mi Ie downstream of Cazenovia Lake Outlet. 


III 


04-2440 Chi ttenango Cr-eek 43 01 25 75 51 30 At bridge 50 ft west of State Highway 13, do. 
near Chittenango 1.6 miles south of Chittenango, 23 miles 
upstream from mouth. 


III 


04-2445 Chittenango Creek 430935 7552 10 At bridge on Main St. In Chittenango, 1/2 mile do. 
at Chittenango upstream from State dam. 


IIA 


04-2449.15 limestone Creek 42 5445 75 5433 At bridge on U.S. Highway 20, 0.8 mile south of do. 
near Cazenovia Atwell Corners and 2.2 mi les SW of Cazenoiva. 


III 


04-2449.85 limestone Creek 43 00 00 75 58 52 At bridge on State Highway 20N and 173 in Onondaga 
at Manl ius Manl ius, and 0.4 ml Ie upstream from West 
Branch li mes tone Creek. 


III 


04-2450 Limestone Creek 43 01 45 76 00 50 100 ft downstream from Genesee St. bridge at do. 
at Fayettevi lIe Fayettevi lie, and 8 mi les upstream from mouth. 


IIA 


04-2452 Butternut Creek 42 56 05 76 03 45 Bridge on Walberger Road, 125 ft downstream do. 
near Jamesvl lie from Stebbins Gulf Tributary, 2.2 mi les 
upstream from Jamesvi lIe Reservoi r. 


III 


04-2452.4 Butternut Creek at De Witt 43 01 58 76 03 27 Bridge on State Highway 5 and 92, 0.5 mile do. 
downstream from Meadow Brook. 


III 


04-2455 Chittenango Creek at Bridgeport 4309 18 7558 18 At bridge on State Highway 31. Madison 


04-2458.4 Scriba Creek near Constantla 


43 15 35 76 00 11 At bridge on Cemetery Road, 0.8 mi Ie north 
of Constantia, N. Y. 


o swego 


04-2465.9 Caughdenoy Creek 
at Caughdenoy 


43 16 30 76 11 30 At bridge on Caughdenoy Central Square Road, 
0.7 ml Ie NE of Caughdenoy, N. Y. 


04-2466.01 Oneida River below dam 
at Caughdenoy 


43 16 14 76 12 22 At bridge on Caughdenoy Road. 


liB 


04-2470.40 Bell Creek near Pennel1vi lIe 


43 16 08 76 17 55 At bridge on State Highway 264 about 1.6 mi les do. 
SW of Pennel1vl lie, N. Y. 


III 


04-2470.50 Oneida River at Three Rivers 


43 12 06 76 16 42 At bridge on State Highway 57. Onondaga 
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County 


Topographic 
quad rangl e 


Baldwlnsvi lIe 


Camden, we s t 


Lee Cen te r 


Do. 


Do. 


Sy I van Beach 


do. 


Ve rona 


do. 


Sy 1 van Beach 


do. 


Do. 


do. 


Do. 


do. 


Ve rnon 


One I da 


do. 


Sy I van Beach 


Do. 


Morri svi lIe 


One I da 


Canastota 


Jewell 


Cazenov i a 


Canastota 


Do. 


Oran 


Do. 


Syracuse, east 


Jamesville 


Syracuse, east 


C I eve I and 


Mallory 


do. 


Cen t ra I Squa re 


do. 


Do. 


Pennellvi lie 


Baldwlnsvi lIe 



Map 
number 


62 


63 


64 


65 


66 


67 


68 


69 


70 


71 


72 


73 


74 


75 


76 


77 


78 


79 


80 


81 


82 


83 


84 


85 


86 


87 


88 


89 


90 


Reg i on Stat i on 
numbe r number 


liB 


04-2474.7 


liB 


04-2482.0 


II B 


04-2490 


IIA 


4309 !! 


Table 6.-- Location description of sampling si tes In the Eastern Oswego River basin (Continued) 


Name 


Ox Creek near Jacksonvi lIe 


B lack Creek near Fu 1 ton 


Oswego River at Lock 7 
o swego 


Owasco Lake 


IIA 


4308 !-/ 


04-2353.80 Owasco Lake at Conkl In Cove 


Owasco Lake 


IIA 


IIA 


4307 !-/ 


IIA 


3815 !-/ 


IIA 


3814 !-/ 


IIA 


3813 !-/ 


do. 


Skaneate les Lake 


do. 


do. 


IIA 


04-2359.90 Skanea te I es Lake 
at Skaneate 1 es 


IIA 


IIA 


3809 !! 


04-2360.00 do. 


o t I sco Lake 


IIA 


3810 !! 


do. 


III 


3821 !-/ 


04-2401.68 Otisco Lake at Amber 


Onondaga Lake 


IIA 


04-2401.2Q. Onondaga Lake at Syracuse 


III 


III 


3822 !! 


Onondaga Lake 


III 


3823 !! do. 
04-2401.3Q. 


III 


3824 !-/ do. 
04-2404.8Q. 
4706!! Oneida Lake 


III 


4707 !! 


do. 


4708 !-/ 


04-2435.5Q. Oneida Lake near Sylvan Beach 


III 


4709 !-/ 


471 0 !-/ 


4711 !-/ 


One i da Lake 


do. 


do. 


do. 


Lat I tude Long I tude 
(0 '") (0 I ") 


Description 


STREAM-SAMPLI NG SITES (Cont i nued) 


43 14 29 76 25 51 At bridge on Jacksonvi lIe Road, 0.4 mi Ie 
south of Granby Road and 1.8 miles north 
of Jacksonvi lIe, N. Y. 


43 22 07 76 25 35 At bridge on old State Highway 57, 0.1 mi Ie 
north of Diston Road and 2.2 mi les north of 
Ful ton, N. Y. 
43 27 00 76 30 25 On right bank at Lock 7, 3/4 mi Ie upstream 
from mouth. 


LAKE-SAMP LI NG SITES 


East-west line between Birge Point (west) 
and Edge Water Point (east) in southern 
one-thi rd of lake, 10.0 miles from mouth. 


42 50 37 76 3021 Off cement pier off Rockefeller Road, In 
Conklin Cove, N. Y. 


East-west 1 ine at Burti s Point (on eastern 
shore) in northern one-th i rd of 1 ake; 
2.9 mi les from mouth. 


In vicinity of city of Auburn pumping station 
at north end of lake; 0.4 mi Ie from mouth. 


East-west line thru Tenmi Ie Po i nt (on east 
shore) and Carpenter Point (on west shore) 
in southern one-third of lake. Confluence 
wi th Bear Swamp Creek; 9.9 mi les from mouth. 


Coun ty 


Onondaga 


oswego 


Cayuga 


Vicinity of water Intakes No.1 and 2 of city do. 
of Syracuse In north end of lake; 1.5 mi les 
from mouth. 


East-west 1 ine thru Fivemi Ie Point (Edgewater Onondaga 
Park) in middle of lake; 6.5 mi les from mouth. 


42 55 42 76 25 35 1.5 mi les south-southeast of BM 868; 0.5 mi Ie 
SE of country club. 


42 56 42 76 25 51 Off end of pier at park behind U.S. Post Office 
in Skaneateles, N. Y. 
East-west line thru Rice Grove (on east shore) 
in southern end of lake; 4.5 miles from mouth. 
East-west line thru Lader Point (on west shore) 
and Fitzgerald Point (on east shore) in 
northern one-thi rd of lake; 2.1 miles from 
mouth. 


42 53 16 76 18 22 In middle of lake off Bouttelle Boat Livery In 
Amber, 1.2 miles south-southeast of BM 788. 


$W-NE line thru Yel10w Stack In southern end 
of lake; 4.5 mi les from mouth. 


43 04 30 76 11 23 South end of lake about 0.5 mi Ie tN of mouth of 
Onondaga Creek and east and west shores and at 
ci ty boundary of Syracuse. 


SW-NE line thru red brick building in southern 
one-third of lake; 3.5 miles from mouth. 


43 05 27 76 i2 38 SW-NE 1 i ne thru water tower (east shore) and do. 
Lakeview Point (west shore) In middle section 
of lake; 2.2 mi les from mouth. 


43 04 30 76 11 23 $W-NE 1 ine thru Onondaga Lake Tributary No.3 do. 
In Lake Park; 0.7 ml Ie from mouth. 


In vicinity of Barge Canal to lake near buoy Oneida 
no. 107; 20.5 mi les from mouth. 


Between buoy no. 109 and Lewis Point in eastern 
end of lake; 18.5 mi les from mouth. 


43 11 17 754036 At buoy 109, 0.8 mile north of Lewis Point and 
about 2 mi les west of Sylvan Beach, N. Y. 


Midway be tween buoy I 09 and no r th sho re i n 
eastern end of lake; 18.3 miles from mouth. 


Midway be tween buoy 119 and sou th sho re in 
middle of lake; 14.5 miles from mouth. 


Near buoy 119 In middle of lake; 14.4 mi les 
from mouth. 


Outside of Cleveland Harbor on north shore 
in center of lake; 12.7 mi les from mouth. 


04-2438.3Q. Oneida Lake near Bernhards Bay 43 11 58 75 55 50 About 0.5 mi Ie SW of buoy 123, on Shackleton 
Shoal, 1.9 miles north of Snack;eton Point, 
and 3 mi les south of Bernhards Bay, N. Y. 


III 


4712 !-/ 


One I da Lake 


Near confluence with Chittenango Creek on 
south shore in western thi rd of lake at Maple 
Bay; 7.7 mi les from mouth. 
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Oswego 
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Lysander 


Fu I ton 
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Oswego, west 
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do. 


Scipio Center 


do. 


Do. 


do. 
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do. 


Do. 


do. 


Do. 


do. 


Spafford 


do. 
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do. 


Do. 


do. 


Syracuse, west 


do. 


Do. 


do. 


Do. 


Do. 


Do. 


Sy 1 van Beach 


do. 


Jewell 


do. 


Do. 


do. 


Do. 


Cleve 1 and 


Do. 


Do. 


Do. 


do. 


Do. 
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number 


Table 6.-- Location description of sampling sites in the Eastern Osweqo River basin (Continued) 


Region Station 
number number 


Name 


Lat i tude Long i tude 
(0 I ,,) (0' ") 


Description 


Coun ty 


Topog raph i c 
quad rang I e 


LAKE-SAMPLING SirES (Cont i nued) 
91 4713 !ol One i da Lake Near Constantia Harbor on north shore in Oswego C ice ro 
western third of lake; 6.8 miles from mouth. 
92 4714 !ol do. Just north of Frenchman Island in western do. Do. 
thi rd of lake; 4.2 mi les from mouth. 
93 04-2459.9Q Oneida Lake near Brewerton 43 13 58 76 06 00 At buoy 135, 0.5 mi Ie north of Flegel Point, do. Do. 
0.9 mi Ie SW of Shaw Point and 1.5 mi les 
east of U.S. Highway 81. 
94 04-2460 Oneida Lake at Brewerton 43 14 20 76 08 30 At west end of Oneida Lake 100 ft west of B rewe rton 
bridge on U. S. Hi ghway 11 at Brewerton, N. Y. 
PRECI PITATI ON-SAMPLING SITES 
95 III Baldwinsvi lIe 43 08 28 76 19 05 About 75 yd. south of Route 48; about 1/2 mi Ie Onondaga Ba ldwi nsvi lie 
east of junction with Van Buren Road; 
oppo site Mo rgan Road. 
96 IIA Borodino 42 51 32 76 19 21 Top of hill, 100 yd. NE of Route 41, about do. Spafford 
3/4 mi Ie east of Borodino. 
97 liB Bowens Corners 43 16 14 76 27 54 About 50 yd. west of Lysander Road; about o swego Fu 1 ton 
0.3 mi Ie south of Bowens Corners, N. Y. 
98 liB B rewerton 43 13 35 76 '0 09 About 20 yd. north of Orangeport Road; about Onondaga Brewerton 
3/4 mile east of junction with Caughdenoy 
Road. 
99 IIA Cazenov i a 42 54 42 76 48 58 About 75 yd. east of Mosley Road, about Mad i Son Cazenov i a 
1/2 mi Ie south of junction wi th Route 20. 
100 IIA Fleming 42 5 J 47 76 33 40 About 30 yd. east of Silver St. at Junction Cayuga Scipio Center 
with Mill St. 
101 Highmarket 43 35 06 75 31 00 About 20 yd. north of road in Highmarket Lewi s Hi ghmarket 
about 200 yd. SE of Weather Bureau 
precipi tat ion gage. 
102 Jewell 43 14 38 75 47 51 About 150 yd. SW of junction of Stone Barn One i da Jewell 
Road and Breston Hill Road; about 25 yd. 
south of road. 
103 IIA Lafayette 42 55 05 76 05 20 About 100 yd. south of Reidy Hill Road, Onondaga Jamesvi lIe 
0.3 mi Ie east of Lafayette Road. 
104 IIA Marce II us 42 58 44 76 22 59 At Agricul ture Research Station about do. Skaneateles 
2 mi les west of Marce 11 us on the Old 
Seneca Tu rnp i ke. 
105 IIA Moravia 42 41 32 76 25 22 About 30 yd. west of Route 38 about 1/4 Cayuga Moravia 
mile south of junction with Gate Road. 
106 Mount Pleasant 42 23 48 76 22 45 Abou t 100 yd. eas t of Paddy Ridge Road o swego Oswego, east 
about 1/2 mi Ie north of Mount Pleasant. 
107 New London 43 12 30 75 36 00 About 75 yd. east of Lock 21 on the One I da Ve rona 
Barge Cana I. 
108 III Oniontown 43 07 28 75 49 33 About 75 yd. north of Pine Ridge Road Mad I son Canastota 
and about 1/4 mile east of intersection 
with Ogden Road. 
109 Po i nt Rock 43 22 51 75 34 09 About 50 yd. west of Coa 1 Hill Road about One i da Poi nt Rock 
1 mi Ie south of junction wi th Yorkland 
Road. 
110 III Sy racu se 43 06 53 76 06 37 At U.S. Weather Bureau Station at Onondaga Sy racu se, east 
Hancock Ai rport. 
111 III Ve rnon 43 02 07 75 32 18 About 100 yd. SE of point of junction One i da Vernon 
between Wri ght Road and Knoxboro Road. 
112 III Weedsport 43 05 03 76 35 00 About 40 yd. north of River Road; about Cayuga Weedsport 
1/2 mi Ie from junction wi th Emerson Road. 
113 Will i amstown 43 26 54 75 53 18 About 50 yd. NE of CC Road about 1/2 mi Ie o swego Wi II iamstown 
NW of junction with Redfield Road. 
!ol Index serial number assigned by Federal Water Pollution Control Administration. 
Data provided by F.W.P.C.A. 
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